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PREFACE TO FIFTH REVISED EDITION 


Tuis edition is an attempt to keep pace with the progress in 
materia medica, medicine, and nursing since the publication of the 
last edition. It is arranged to conform to the latest curriculum 
of the National League for Nursing Education. While retaining 
all the essentials of previous editions, the text has been thoroughly 
revised to increase its teaching value, to facilitate study, to make 
the subject easier to understand and remember, and to keep it up 
to the minute. 

The difficulty in studying materia medica and teaching it to 
nurses is due to several factors: (1) it is largely inherent in the 
subject itself; (2) the subject must be presented from a special 
point of view; (8) the opportunities to obtain systematized first- 
hand information and practice are limited. The subject of materia 
medica consists of a mass of important detailed facts which are 
difficult to remember and to retain unless they are used constantly 
in practice. The nurse must know materia medica, pharmacology, 
and therapeutics principally from its clinical or bedside aspect, 
which is often at variance with facts obtained in controlled labor- 
atory experiments. Then, too, the effects of drugs on patients 
often vary from those she is taught to expect, because the patient’s 
normal physiology is modified by disease, fever, poor circulation, 
or other factors. Furthermore, there are differences of opinion 
among equally capable physicians as to the pharmacology and ef- 
ficacy of various remedies. In spite of these difficulties the nurse 
must be taught to study materia medica with the following 
objects: to know the standard expected effects of a drug, to be able 
to observe intelligently and objectively the effects of drugs she 
administers, to correlate what she observes with the expected 
effects, to administer drugs accurately, to know the dosage of the 
remedies she is giving, and above all to be ever watchful for un- 
toward or toxic symptoms. At the same time the nurse must 
learn the subject in such a manner as to respect the different 


opinions of the physicians for whom she is nursing. 
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To teach this helpful clinical sense of intelligent observation, _ 
accurate administration, and constant watchfulness for symptoms 
of poisoning, and at the same time to respect the different opinions 
of the medical profession, has been the aim of this book from its — 
first publication. As in previous editions, the inductive method 
of teaching has been used to develop this clinical sense, and twenty 
years of experience in teaching nurses has demonstrated the ef- 
ficacy of the method. To facilitate study by this method and to 
record and correlate ward experience with the text, a Study Hl 
Test-Book has been prepared for this edition. 

The book is kept up to the minute by eliminating obsolete drugs 
and by the inclusion of the commonly used newer remedies of proven 
value, such as viosterol, amytal, tryparsamide, stovarsol, ergot- 
amine, normacol, urea, ammonium nitrate, sodium cyanide, and 
others. The text of a number of important drugs has been revised 
to conform to more recent knowledge of their action and newer 
methods of administration, especially under digitalis, caffeine, 
diuretics, and magnesium sulphate anaesthesia. The poisonous 
effects of salvarsan have been elaborated. The chapter on Solutions 
has been elaborated to include essential facts on physical chem- 
istry and colloidal solutions, and the Tables of Saturation Points 
have been revised. The chapter on Antiseptics has been revised 
to make it more practical and to facilitate study. The nomen- 
clature, strength, and dosage of all the official preparations have 
been revised to conform to the United States Pharmacopoeia, 
Volume X. All typographical errors and discrepancies of the 
previous edition have been eliminated. A new chapter on Toxi- 
cology, with a table of antidotes, has been added. 

I take this opportunity to express again my sincere appreciation 
to the many friends in both the nursing and medical professions 
whose helpful suggestions and kindly interest in my small efforts to 
elucidate an important and difficult subject have been most gratify- 
ing. Finally, especial thanks are due my publishers for their 
wholehearted efforts with the technical details and to my secretary, 
Miss Gladys C. Maher, for her painstaking assistance in correcting 
proofs and preparing the index. 


A. 8. BLuMGARTEN. 
9 East 82nd St., 


New York. 


PREFACE TO FIRST EDITION 


THE modern nurse is no longer merely the gentle attendant at 
the sick bed, able to perform only a few practical duties, but she is 
now also a watchful trained observer of symptoms of disease, of the 
development of complications, and of the effects of drugs and their 
poisonous symptoms. In this capacity, and because of her con- 
stant presence at the bedside, she is of inestimable value to the 
physician in the management of the complex and often treacherous 
phenomena of disease. 

The object of this textbook is to develop intelligent, trained ob- 
servers of the effects of drugs and to enable the nurse to administer 
medicines accurately. The majority of textbooks for nurses are 
entirely too technical, with the result that the nurse learns a great 
many technical terms without gaining a clear idea of the changes 
that drugs produce in the functions of the human body. An at- 
tempt is therefore made to present the subject in a strictly peda- 
gogic manner, to teach facts, not words, and always to proceed 
from the known to the unknown. The new matter presented is 
based throughout upon facts previously explained. The phar- 
macological action is arranged in a simple, concise manner to facili- 
tate the remembrance of the text. The numerous tables scattered 
throughout the book are intended to correlate the facts already 
learned; for example, a table of Cardiac Stimulants follows the 
discussion of the drugs in this group; a table of comparative actions 
follows that of the Atropine group, etc. 

It is also essential that, before taking up the changes which drugs 
produce in the action of the body, the nurse have some idea of the 
normal action of the body. For this reason there have been scat- 
tered through the text numerous notes on Normal Physiology 
wherever it was felt to be necessary to a clear understanding of the 
drugs presented, since the arrangement of the curriculum in most 
training schools is such that Physiology is often studied at a later 
time than Materia Medica. 

The nurse has ample opportunity, in the wards, to observe the 
effects of drugs on actual patients; but she does not benefit from 
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this opportunity because her observation is untrained. It is to 
assist and train her observation that the descriptions of the 
“Appearance of the Patient” are inserted in the text. These 
enable the nurse to compare the effects of a particular drug, given 
to an individual patient, with the standard description of that 
drug as given in the text. 

Little attention is given to therapeutics, as the nurse should 
never treat, but administer and observe. It is occasionally im- 
portant, however, that in administering certain potent drugs she 
should have some idea of the reason for such administration, to 
aid her in the observation of their effects. Short notes on the use 
of some of the important drugs are therefore inserted. 

The chapter on ‘‘Solutions” deals with this very important sub- 
ject at great length, because the proper and accurate administra- 
tion of drugs, and the preparation of accurate solutions, is of prime 
importance to the nurse. Most of the rules for the calculation of 
solutions given in the text are entirely original and have been 
found in actual practice to be the easiest and simplest. This 
chapter also contains many helpful tables, such as “Saturation 
Points,” ‘Usual Strengths of Standard Solutions,” ete. 

This book is perhaps larger than many texts on this subject but 
this is due to the inclusion in the text of the following features 
usually not dealt with: the chapter on “Solutions”; the chapter 
on ‘Prescription Reading,’ a subject required by most State 
Boards ; and particularly by the inclusion, among the preparations, 
of most of the “New and Non-Official Remedies” in common use. 
Many of these substances are extensively used, and it is the nurse 
who has to administer them. Where is she to find the action and 
preparations of these drugs if not in her textbook? 

The classification of the drugs is based upon their therapeutic 
use since the nurse learns their action in this way. They are 
arranged in two distinct groups: “Stimulants” and “ Depressants,” 
and then according to the particular organs of the body they 
principally effect. 

I desire to express my sincere thanks to Dr. Richard Stein and 
Dr. Norbert Stadtmueller for their careful examination of the 
proofs; and to Miss Anna L. Schulze, R. N., former Superintend- 
ent, and Miss Elizabeth P. Lindheimer, R. N., the present Superin- 
tendent of the Lenox Hill Hospital Training School for Nurses, 
New York, for valuable suggestions. 

I avail myself of the opportunity to acknowledge the use, as 
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[ I.—PRELIMINARY COURSE 
PHARMACY, SOLUTIONS AND ADMINISTRATION 


CHAPTER I 


INTRODUCTION 


Materia Medica is the study of the substances used in treating 


_ the sick. Most of these substances are drugs and the rest are 
ve serums, solutions of bacteria, or extracts of organs. The subject 


» 


may be divided into three distinct branches : 
Materia Medica proper, or pharmacognosy, which deals with 
the botanical, chemical, and physical properties of drugs. 
Pharmacology, or pharmacodynamics, which is the study of 
the action or the effects of drugs; that is, the study of the changes 


_which drugs produce in the activities of the body, or of its organs, 


Therapeutics, which deals with the treatment of disease. 

_ For the nurse, only the first two branches of Materia Medica 
are of importance, as she is never called upon to treat patients, 
nor should she ever do so without orders from a physician. She 
should know, however, the properties and effects of drugs, for 
the physician relies upon her to see that their desirable effects 
are obtained, and that no unusual or poisonous symptoms occur. 
When these symptoms do occur, she should be able to recognize 
them as early as possible. 


SOURCE OF DRUGS 


Drugs are obtained from the mineral, vegetable, and animal 
kingdoms. The drugs obtained from the vegetable kingdom are 
made from various parts of plants, such as the roots, the bark, 
the flowers, the fruit, or the sap; and in some instances from the 
entire plant. 

From the crude plant, various preparations are made, so as to 
be able to regulate the strength, or to measure the dose of the 
drug more accurately ; in some instances to make the drug more 
palatable, or to disguise its unpleasant taste. 


PHARMACEUTICAL PREPARATIONS 


The preparations of drugs are made by either physical or 


chemical means. In the preparations made by purely physical 
B 


ries ago. a 
The chemical preparations are theeel sot a 

the drug so as to obtain some of the active s 

active principles of drugs, such as alkaloids oe glucosides. 35 

prepared in this way. 
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a PHYSICAL PREPARATIONS~ 
| SOLID SUBSTANCES 


_ For INTERNAL UsE 


Common Name Latin Name 
ea aan Extract - Extractum 
Preparation 

Powder ! Pulvis z 

Pill Pilula 

Capsule. Capsula 
Tabet Tabella Sh 
Cachet Cachet : 
Lozenge Trochiscus ' > 
Vescette Vescette ; 
Confection Confectio a 
Sterule or ampoule? = Sterula 

Paper Charta . 

For ExTERNAL USE 

Common Name : Latin Name 

Ointment - Unguentum 

Cerate Ceratum 

Plaster Emplastrum 

Suppository? Suppositorium 

Lamella Lamella 


DEFINITIONS OF SOLID PREPARATIONS 


Extracts are concentrated solid preparations obtained by 
dissolving the drug in alcohol or water, and then evaporating 


* Also used externally. * May contain a liquid or solid. * Also used internally. 
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the solution. The resulting sediment is the extract, and is 
usually about four or five times as strong as the crude drug itself. 

Powders are crude or other drugs ground up into a powder and 
used in this form. 

Pills are drugs moulded in the form of a very small sphere. 
They should always be fresh, for when they are exposed to the 
air, they may become so hard that they cannot be dissolved by 
the juices of the stomach or intestine, and wil! then produce no 
effects. 

Capsules are drugs made up into a small cylindrical gelatin 
container which disguises the taste of the contained substance. 

Tablets are dried powdered drugs which have been compressed 
into small discs. They are often prepared in an aseptic manner 
so that they can be given hypodermically. Tablets are very 
easily dissolved. 

Cachets are small disc-like pieces of rice paper which are 
stuck together, enclosing between them the drug to be adminis- 
tered. 

Lozenges are flat discs consisting of a drug made up with sugar 
or tragacanth or any demulcent substance. 

Vescettes are effervescent salts compressed into a tablet. 

Confections are preparations of drugs made up to disguise 
the taste of unpleasant-tasting substances. They are usually 
made up with honey and sugar. 

Sterules or ampoules are glass capsules containing a sterile solu- 
tion of a drug. They are used for hypodermic administration. 

Papers are small pieces of paper impregnated with medicinal 


substances. 


SOLID PREPARATIONS FOR EXTERNAL USE 


Ointments are preparations which are usually made up with 
lard, vaseline, oils, or other fatty substances. They are applied 
to the skin and are melted by the heat of the body and the drugs 
are then absorbed. | 

Cerates are preparations of drugs made up with white wax. 

Plasters are preparations made up with resins, wax, or lead 
plaster, and spread upon coarse muslin or white leather. They 
are applied to the skin, the mixture of the drugs which they 
contain is dissolved by the heat of the body, and the drugs are 


then absorbed. 
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Suppositories are cone-shaped preparations of a drug made 
up with cocoa butter. 

Lamellz are small gelatin discs containing medicinal substances, 
which are inserted between the lower eyelid and the eyeball. 


FLUID PREPARATIONS 


The fluid preparations may be divided into the following two 
groups: 

(a) Concentrated Preparations: These are made by dissolving 
the drug in a fluid in which some of the extraneous matter is not 
soluble. The resulting fluid contains the drug in a more concen- 
trated form and is therefore more active. 

(b) Solutions: These are fluids in which the entire drug is 
dissolved. 

CONCENTRATED PREPARATIONS 


Common Name Latin Name 
Fluidextract Fluidextractum 
Tincture Tinctura 
Infusion Infusum 
Decoction Decoctum 
Wine Vinum 
Oleoresin Oleoresina 
SOLUTIONS 
In WATER In ALcoHOL 
Common Name Latin Name Common Name Latin Name 
Water Aqua Spirit Spiritus 
Solution Liquor In GiycerIn 
Mucilage Mucilago Glycerite Glyceritum 
In Sugar! In VINEGAR 
Syrup Syrupus Vinegar Acetum 
Elixir Elixir 
SUSPENSIONS 


(Liquids containing the drug undissolved) 


Common Name Latin Name 
Emulsion Emulsum 
Mixture Mistura 


1 The liquid used is water or aleohol sweetened with sugar. 
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“ e oe Oleate Oleatum 
=e Liniment Linimentum 


DEFINITIONS OF FLUID PREPARATIONS 


CONCENTRATED PREPARATIONS 


Fluidextracts are concentrated fluid preparations of drugs 
made by dissolving the crude plant drug in the fluid in which it 


_ dissolves most readily. The strength and character of the fluid 


used therefore varies with each drug, and may be 95% alcohol, 


~ alcohol and glycerin, or diluted alcohol of various strengths. Fluid- 


extracts, however, are always 100% in strength; that is, m. i. 
contains gr. i, and 1.0 ¢.c. contains 1.0 Gm. of drug. 

Tinctures are diluted alcoholic extracts of drugs varying in 
strength from 10 to 20%. The Pharmacopceias of all countries 
now agree on 10% as the standard strength for tinctures of all 


powerful drugs. Tinctures of weak drugs are often 20% in 


strength. Tincture of iodine and tincture of iron chloride, which 
are not extracts, are alcoholic solutions and not real tinctures. 
When another fluid besides alcohol is contained in the tincture, 
this is added to the name; for example, when the alcohol contains 
ammonia, the tincture is called an ammoniated tincture. 

Infusions are preparations of plant drugs made by pouring 
hot or cold water over the drug, and then allowing the mixture 
to steep. The strength of an infusion depends on the quantity 
of drug used to a definite quantity of water. 

Decoctions are preparations of plant drugs made by boiling 
the drug in water and then straining the fluid. 

Wines are preparations of drugs dissolved in wine. They are 
made like the tinctures but have a better flavor. 

Oleoresins are extracts of plant drugs made by dissolving the 
crude drug in acetone, ether, or alcohol. They contain the resinous 
substance and oils of the plant. 


SOLUTIONS 


In WATER 


Waters are solutions of substances which evaporate very easily. 

Solutions are drugs dissolved in water. Solutions usually con- 
tain substances which do not evaporate easily. 

Mucilages are gummy drugs dissolved in water. 


PrepaReD By SpecraL MetHops == ~~ 
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In ALCOHOL 


Spirits are preparations of volatile substances dissolved ‘in 
alcohol. 
In SuGar 


Syrups are preparations of drugs made with sugar and water. 

Elixirs are palatable preparations of drugs. They are made up 
with alcohol, sugar, and some aromatic substance. They usually 
contain very small quantities of the drug. 


SoLUTIONS IN OTHER FLUIDS 


Vinegars are medicinal substances dissolved in a weak solution 
of acetic acid, or vinegar. 

Glycerites are preparations of drugs dissolved in glycerin. 

Oleates are medicinal substances dissolved in oleic acid, which 
is an ingredient of many oils and fats. Oleates are more easily 
absorbed than ointments. 

Liniments are liquid or soft preparations of drugs which are 
applied by rubbing on the skin. The drug is usually dissolved in 
alcohol or in an oily substance. 


SUSPENSIONS 


In the following preparations the drug is contained in the fluid 
in fine particles : 

Mixtures are preparations consisting of several drugs mixed 
together. Fluids containing a substance which does not dissolve 
are also called mixtures. 

Emulsions are solutions of oily substances which contain the oil 
divided up into fine globules. They are usually of a milky color 
and consistency. 


OFFICIAL AND UNOFFICIAL PREPARATIONS 
OFFICIAL PREPARATIONS 


In order that all drugs shall be uniformly prepared, and stand- 
ards maintained for the strengths of the different preparations, a 
committee of physicians and pharmacists is appointed in every 
country to regulate the strengths and methods of preparation of 
all the drugs used in medical practice. This committee publishes 
a book known as the Pharmacopoeia, which contains a list of the 
preparations of drugs whose ingredients, strengths, and methods of 
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preparation conform to a certain standard. Such preparations 
are called official preparations, and often have the letters, U. S. P. 
(United States Pharmacopoeia), B. P. (British Pharmacopoeia), 
etc., written after them. Some preparations may be official in 
one country and not in another, though they may be used in both 
countries. 


UNOFFICIAL PREPARATIONS 


Since the Pharmacopoeia committee revises the Pharmacopoeia 
only once in ten years, many drugs and preparations are dis- 
covered in the meantime which are not listed. Many of these 
substances may be extensively used during that time, though they 
are not described in the Pharmacopoeia. These drugs are called 
unofficial preparations. Some of these unofficial preparations 
may be subsequently accepted by the Pharmacopoeia committee 
as conforming to its standards in strength, ingredients, and action, 
and they then become official preparations. Other unofficial 
preparations may not be accepted by the Pharmacopoeia com- 
mittee at all, though they may be extensively used. 

The United States Dispensatory is a private unofficial book 
containing a list of both official and unofficial preparations, their 
ingredients, preparations, and their methods of preparation. The 
National Formulary contains a list of the unofficial substances and 
their methods of preparation. 

To keep pace with the new drugs that are constantly being dis- 
covered, The American Medical Association publishes annually a 
book of ‘New and Non-Official Remedies’ which contains a 
list of the new drugs that have proved to be valuable and efficient. 
These remedies are often distinguished by the letters N. N. R. 
placed after them. 


ACTIVE PRINCIPLES 


It was formerly thought that certain plants cured disease 
because of magic or supernatural powers which they possessed ; 
and unless certain-formalities were complied with in obtaining 
these drugs, they were not supposed to have any curative effect. 

For example, in obtaining the drug hyoscyamus (henbane) it 
was necessary that the drug be dug up with certain precautions, 
and addressed as follows: 

‘Sacred herb, I summon thee to the house (of my patient) to 
stop the Rheum of his feet, etc. I conjure thee by the great name 


sible for its effects. with. | i ” es 
uel paticuiae cothes drugs the following 1 


ioe sing Over it nine i a sti in the ninth, | 
words ‘ Deliver us from evil,’ snap it up,” etc. Frequently 
necessary to mention the name of the sick man and his fathe a 
etc., etc. 

We now know, however, that all drugs cause changes in the 
activity of the body by virtue of certain chemical substances which | 
they contain. . 

These substances which are contained in the crude plant oe ive 
called active principles. When they are extracted from the plant 
they produce the same but more reliable effects as the crude drug 
itself. Nearly all the active principles belong to the following 
groups of chemical substances : 


1. Plant or Organic Acids , : 
2. Alkaloids 

3. Glucosides 

4. Saponins 

5. Oils 

6. Tannins 

7. Resins 

8. Oleoresins 

9. Balsams 

10. Enzymes or Ferments 
11. Hormones 


Plant acids. Many of the fruits contain organic acids (acids 
containing carbon); thus, lemons contain citric acid; grapes, 
tartaric acid. | 

Alkaloids. An alkaloid is an active principle, found in plant 
drugs or made chemically, which acts like an alkali. (An alkali 
is a chemical substance which combines with acids to form salts. 
It turns red litmus paper blue.) Alkaloids also combine with 
acids to form salts, which have the same effects as the alkaloids 
themselves. For example, when sodium, an alkali, is added to 
sulphuric acid, a salt, sodium sulphate, is formed. When mor- 
phine, an alkaloid, is added to sulphuric acid, a salt, morphine 
sulphate, is formed. 
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Chemically, alkaloids consist largely of carbon, hydrogen, and 
nitrogen. 

The alkaloids do not dissolve readily in water, but their salts 
are very soluble and are the preparations principally used. 

- The alkaloids and their salts form a precipitate when tannic 
acid or potassium permanganate is added to them, but this pre- 
cipitate is not soluble and is therefore not absorbed, thus making 
the alkaloids inactive. For this reason tannic acid and potassium 
permanganate are used as antidotes in cases of poisoning by 
any of the alkaloids. The names of all the alkaloids end in 
iT) ine.’ 

Glucosides are active principles of plant drugs which always 
form a sugar (usually glucose, or grape sugar; hence the name), 
when decomposed by acids, heat, bacteria, or other agents. 
They are neutral substances, because chemically they are neither 
acids nor alkalies. The names of all glucosides usually end in 
66 in.”? 

Saponins. These are glucosides which have some of the prop- 
erties of soap; that is, they foam when mixed with water. They 
are found in a number of plants, such as sarsaparilla, quillaja 
bark, etc. They are not absorbed, but merely act locally by 
injuring the tissues with which they come in contact (irritating). 
When given internally they cause nausea, vomiting, and diarrhcea. 
Many drugs produce these effects because of the saponins which 
they contain. 

Oils. These are substances which have a characteristic greasy 
feel and with whose physical characteristics the reader is no 
doubt familiar. Chemically, they consist of a mixture of three 
substances; olein, stearin, and palmitin, the three elementary fats. 
Each of these substances consists in turn of a fatty acid (complex 
organic acid) combined with glycerin. Oils are of two kinds: 
fixed and volatile. 

Fixed oils comprise most of the oils in common use, such as 
olive, cottonseed, and castor oil. The fixed oils do not evaporate 
easily. They are decomposed in the intestine by the digestive 
juices into a fatty acid and glycerin. The rancidity of fats and 
oils is due to a similar decomposition by heat. 

The oils are utilized as foods, and medicinally they are very 
soothing substances. Many oils, however, such as castor oil and 
croton oil, when decomposed in the intestines, form fatty acids 


which act as drugs. 
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Volatile or essential oils are oils which evaporate very readily. 


They usually have a very pleasant aroma which gives the pleasant 


odor to the plants from which they are obtained. The most 
common volatile oils are oil of wintergreen, oil of peppermint, 
oil of camphor, etc. When a volatile oil is allowed to stand for 
some time, some of its constituents evaporate, leaving a thick 
film which is called a stearoptene. 

Tannins. These are substances whose chemical composition 
has not yet been determined, but they seem to be acids. They 
are found in the bark of many trees, in witch hazel and other 
plants. They form insoluble precipitates with alkaloids and 
proteins, and are therefore used principally as astringents. 

Resins. These are thick, sticky substances which form the sap 
ef many trees. Most of these substances can be dissolved in 
alcohol but not in water. Some resins are solid; for example, the 
rosin used by violinists. 

Oleoresins. These are substances found in many plants which 
consist of a resin combined with a volatile oil. They are usually 
prepared by dissolving the crude drug in acetone, ether or alcohol. 

Balsams. These are resins or oleoresins which contain benzoic 
or cinnamic acid. 

Enzymes or Ferments. These are the active principles of 
many animal and vegetable substances which are capable of 
producing very definite effects. The chemical composition of 
these substances is unknown, but they are destroyed by moist 
heat at a temperature of about 60° C. The best known enzymes 
are pepsin, the active principle of gastric juice; trypsin, one of 
the active ferments of pancreatic juice; sinalbin, the active fer- 
ment of white mustard, and sinigrin, the ferment of black mustard. 
Myrosin and emulsin are ferments which are found in the seeds of 
various plants. Since enzymes are destroyed by heat, prepara- 
tions which depend upon ferments for their effects should not be 
given in hot liquids. 

Hormones. These are the active principles of various glands 
in the body, such as the thyroid, the pituitary, or the adrenal. 
These glands secrete active elements into the blood stream, which 
then influence the growth, development, and metabolism of the 
individual. Only very few of these specific hormones have as 
yet been isolated. Adrenalin is one of the hormones of the 
adrenal gland. Pituitrin is one of the hormones of the pituitary 
gland. Insulin is a hormone obtained from the pancreas. 
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TYPES OF DRUG ACTION 


Any drug may cause either local or general effects. 

Local effects result from the direct application of a drug to a 
tissue or organ. The drug combines with the albumins of their 
cells, forming an albuminate. If this albuminate does not readily 
dissolve in the surrounding fluids it protects the cells from further 
action of the drug. Such an effect is called an astringent action. 
If the albuminate is readily dissolved in the surrounding fluid, 
more of the drug combines with the cells until they may be com- 
pletely destroyed. Such an effect is called irritation if it is mild, 
and corrosion if it is strong. Substances like caustic soda produce 
such effects. 

General or systemic effects are the effects that result from the 
action of a drug upon an organ or tissue remote from the site of 
application. To produce a general effect a drug must circulate 
in the blood stream. 

The process whereby a drug enters the blood stream is called 
absorption. A drug may enter the blood by direct injection or 
find its way into the blood from the subcutaneous tissues or from 
the stomach or intestines. The process whereby a drug is elim- 
inated from the body is called excretion. 

The systemic effects may be classified as follows: 

Specific Action, This is the ability of a drug to cure a specific 
disease. 

Substitution Action. This is a curative effect produced when 
a drug supplies substances which are deficient in the body or which 
the body cannot produce. 

Physical Action. This is an action of a drug that results 
when some of the constituents of a cell are temporarily dissolved 
in a fluid drug which is brought to the cell by the blood stream. 
When the drug is eliminated from the body the cell constituents 
become normal again and the effects pass off. For example, the 
effect of ether on the brain is believed to be due to the fact that 
the ether dissolves out some of the constituents of many of the 
brain cells, thus modifying their function and producing uncon- 
sciousness and insensibility to pain. 

Chemical Action. This is the way in which most drugs 
probably produce their effects. The drug or some of its constitu- 
ents form a chemical combination with some of the constituents 
of the cells of one or of a number of organs. We do not yet know 


the nature of 
case of most drugs where thes mi 
- Galt Action. Salts, sugars, acids, a nae ey in: 
manner. This type of action is manifested bg by 
and is er called “ salt action.” aii 


diluting them. This process is called osmosis, and occurs 2 whee Ba 
ever two salt solutions of a different concentration are separated ny 
by an animal membrane. 

When the salt has been thoroughly diluted by the fluid with- 
drawn from the tissues, part of it is absorbed. Some salts, how- 


ever, are very slowly absorbed and others not at all. The Absorbed ah 
salt now circulates in the blood stream until it reaches the various 
cells of the body in the lymph with which these cells are con- - 
stantly bathed. If this lymph now contains a greater percentage a 


of salt than the cell, water is withdrawn from the cell. On the 
other hand, if the percentage of salt in the surrounding lymph is 
less than that in the cells, the cells absorb water from the lymph. 
This process is called diffusion; it differs from osmosis since it 
occurs without the intervention of an animal membrane. The 
activity of the cells of some organs, such as those of the kidney, 
may thus be made more active by a number of salts. 

Selective Action. No drug affects all the organs or tissues of 
the body. The ability of a drug to affect chiefly certain organs or 
tissues is called selective action. Thus, strychnine usually acts 
chiefly upon the cells of the spinal cord, morphine upon the cells 
of the brain, ete. 

Synergistic Action. This is the ability of one drug to aid the 
effect of another. 

Antagonistic Action. This is the ability of one drug to antag- 
onize the effect of another. 

Therapeutic Action. This is the effect a drug produces in dis- 
eased conditions, 

Physiological Action. This is the effect a drug has on a normal 
animal. 

Side Actions are the effects that result from a drug other than 
those desired. 

Empiric Action. This is the effect that results from the use of 
a medicine in disease but which has not been corroborated by 
laboratory experiments. 


ig 
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Poisonous or Toxicological Action. This is the effect that 
results from an overdose of a drug. 


IDIOSYNCRASY OR UNTOWARD EFFECT 


Some individuals get unusual, opposite, or even poisonous effects 
from ordinary doses of certain drugs. Occasionally, even large 
doses of certain drugs produce no appreciable effects. Such 
effects are called idiosyncrasies or untoward effects. They occur 
in two forms: 

(a) Idiosyncrasy of Effect. This is a condition when small or 
ordinary doses of a drug cause no effects or unusual, opposite or 
poisonous effects. For example, morphine is a drug which usually 
produces sleep and quiets the patient. In some individuals it 
causes excitement and wakefulness. : 

(b) Idiosyncrasy of Dose. This is a condition where large doses 
of a drug cause no effects, or where small doses produce excessive 
effects. 


CUMULATIVE ACTION 


Some drugs are excreted much more slowly than they are 
absorbed. If such drugs are administered for any length of time, 
a part of each dose always remains in the body. After prolonged 
administration so much of the drug may accumulate in the body 
that poisonous effects may occur. The poisonous effects which 
result when a drug accumulates in the body because the elimina~ 
tion is slower than the absorption are called cumulative effects. 

Drugs which are apt to cause cumulative effects when given 
continuously should be administered with periods of intermission 
during which the drug is stopped, or the dose should be gradually 
reduced. For example, digitalis, which may cause cumulative 
effects, should be given in diminishing doses or with periods of 
intermission when it is discontinued entirely. 


CLASSIFICATION 


All drugs affect the body, or an organ of the body, by either 
increasing or lessening its activity. 

A drug which increases the activity of the body, or any of its 
organs, is called a stimulant; the act of increasing the activity 
is called stimulation. 

A substance which lessens the activity of the body, or any of its 


w is ; called depression. ; 1S Svea: 
- When the activity of an onan is eee tos 1 
that it is overacting, it is said to be overstimulated ; 
A substance which injures the cells of a tissue or pesiey s calle 
an irritant; the effect of such a substance is called irritati 
The efeets produced by overstimulation may be th 
lessened activity or depression; since, by overacting, an o: 
may become exhausted. For example, the poisonous effects o f 
some drugs, which ordinarily increase the activity of the body, 
may be those of lessened activity. 
A poisonous substance is injurious to the Rooy because it causes 
overactivity of one of several organs of the body (irritation), or 
by greatly lessening the activity (depression). a 
Most drugs increase or lessen the activity only of one or a oe 
number of organs of the body. : 
We can classify all drugs, therefore, according to the effect 
produced on the activity of the body, or on any of its organs 
(stimulation or depression), and according to the organs they prin- ’ 
cipally affect, or for which they have a selective action. 


CLASSIFICATION OF DRUGS 


(Only the most important drugs are here given) 
STIMULANTS DEPRESSANTS 
Increasing activity Lessening activity 


Drues Actinc on Gastro-INTEsTINAL TRACT 


THE SToMACH > 
To Repiace Active SUBSTANCES To NerurrauizE Aci 
Acrps _ DIGESTANTS ALKALIES 
Diluted Hydrochloric acid Pepsin Sodium 
Pancreatin Calcium 
Magnesium Salts 
Bismuth 
Birrers AND CARMINATIVES 
Gentian Cardamon 
Serpentaria Ginger 
Cinchona Peppermint 
Calumba Cinnamon 
Berberis 
EMeEtIcs 
Apomorphine 


Ipecac 


Croton Oil 
_. Gamboge 
Elaterine 
and similar substances 


_ ANTHELMINTICS 


Drucs Wuicu Destroy Worms 
For Tape Worm 


a: Aspidium Kamala 
Cusso Granatum 
Pepo Pelletierine — 
y For Round Worm ‘ E 
Santonin - 
= . Spigelia 
> Chenopodium 
~ _ For Thread Worm 
Bua : - Quassia 
(Alum) 
: For Hook Worm 
Thymol ie 
f Naphthol 
; (Calomel) 
Chenopodium 


Drucs Watch Arrect Taz Bioop AND Bioop Formine OrGaANs 


Irea——_ 
Arsenic 
Drucs Wuicu AFFrecT THE Heart 
Digitalis Aconite 
Strophantus ae Veratrum Viride 
Squills 
(Caffeine) 
Quinidine 
Strychnine 
Atropine (Belladonna Group) 
Camphor 
Ammonia 
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Drucs Wuicnw AFFECT THE BLoop VESSELS 


Epinephrine Amyl Nitrite 
Pituitrin Nitroglycerin 
(Ergotoxine) (Nitrite Group) 

Druecs WuicH AFFECT THE RESPIRATION 
(Atropine) (Opium and Morphine) 
(Caffeine) (Chloroform) 
(Strychnine) (Chloral) 

(Aconite) 
EXPECTORANTS 

Ammonium Chloride Wild Cherry (Prunus Virginiana) 
Ipecac Licorice 


Solution of Ammonia and Anise, etc. Terpin Hydrate 


Druas Wuicn Arrect THE NERvOUS SysTEM 


THe BRAIN 
Caffeine Bromides 
(Atropine) Alcohol 
To RELIEVE PAIN 
ANALGESICS 


Opium and Morphine 
Cannabis Indica 


Acetanilid 

Antipyrine | Act also as 
Phenacetine Antipyretics 
Amidopyrine 


and similar coal-tar products 


To Propucre ANAESTHESIA 
Chloroform 
Ether 
Ethyl Chloride 
Nitrous Oxide 


To Propuce SLEEP 
Hypnorics 
Chloral Group 
Veronal 
Medinal 
Luminal 
Trional 
Sulfonal 
Paraldehyde 
and other similar substances 


Norte: Parentheses around the name of a substance mean that the effect 
under which it is grouped is not its principal effect. 
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Drvues ActING oN Tar Nerve ENDINGS 
SprnaLt Corp 


Strychnine 
Sensory NERvES 
Locat ANAESTHETICS 
Cocaine, Procaine, and derivatives 
Menthol 
Anaesthesin 
Orthoform 
EFFERENT NERVES 
Drucs AcTING ON THE SECRETORY GLANDS 
Pilocarpine (Atropine) 
(Eserine) 
(Ipecac) 
Drues AcTING oN THE INVoLUNTARY MuscLEs 
Eserine or Physostigmine Atropine 
‘Gelsemium 
Calcium salts 
Drucs AcTING ON THE KIDNEYS 
DIvuRETICS 
Caffeine 
Theobromine 
Diuretin 
Agurin 


Potassium Acetate 

Potassium Citrate 

Potassium Bitartrate 
Potassium Nitrate 

Sodium Acetate 

(Digitalis Group) 

The Nitrites 

Mercury salts, such as Calomel 


Drucs AcTING ON THE FEMALE GENITAL ORGANS 


Ergot Viburnum 
Hydrastis (Hydrastinine) (Atropine) 
Pituitrin Coal-tar Substances 
(Quinine) 

MepicinaL Foops 
Protein Substances Vitamines 
Carbohydrate Substances Mineral Substances 
Fats Calcium 
Fermented Milks Phosphorus 


Diabetic Foods 
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SPECIFICS 


Drugs Which Cure Specific Diseases 


For Malaria 
Quinine 
(Arsenic) 

For Syphilis 

Mercury 
Salvarsan or Arsphenamine 
Todides 
For Rheumatism 
Sodium Salicylate 
Salicylic Acid 
Salicin 
Salol 
Aspirin 
and their derivatives 
For Gout 


Atophan 
Colchicum 


For Amoebic Dysentery 
Emetine 


ORGANIC SUBSTANCES 
Druas OBTAINED FROM VARIOUS ORGANS OF ANIMALS 


Insulin 

Thyroid Extract 
(Pituitary Extract) 
(Epinephrine) 
Adrenal Extract 
Parathyroid Extract 
Corpus luteum 
Ovarian Extract 


SpruMs, ANTITOXINS, AND VACCINES 


Antistreptococcus Serum 
Antipneumococcus Serum 
Diphtheria Antitoxin 
Tetanus Antitoxin 
Tuberculin 


Typhoid Vaccine 
Staphylococcus Vaccine 
Streptococcus Vaccine 
Smallpox Vaccine 

Toxin Antitoxin Mixtures 


ALLERGENS 


Pollen Allergens 
Food Allergens 
Animal Hair Allergens 


(Drugs = Which Contract Tissues and Cheek Secretions 

branes) — — 
Vacennsen SuBsTANCES 

Tannic Acid : 

Gallic Acid 

Tannigen 

-Tannalbin and similar substances 


ANTISEPTICS 


Druas WuHicH CHECK THE GRowTH oF BACTERIA 
Carbolic Acid ' Todoform 
=: Eucalyptus 
Ichthyol 
J Creosote 
_ Bichloride of Mercury Urotropin 
— Todine Naphthol 
Potassium Permanganate Thymol 
- Dakin’s Solution and numerous other similar 
Acriflavine — substances 
Mercurochrome 
Hydrogen Peroxide 
Boric Acid 
COUNTERIRRITANTS 
ns RUBEFACIENTS 
e Drucs Wuicu Cause REDNESS OF THE SKIN 
“Mustard 
Turpentine 
Capsicum 


and other similar substances 


VESICANTS 
Drucs Wuicu Propucre BLISTERS 


Cantharides 
(Mustard) 


PUSTULANTS 


Croton Oil 
Tartar Emetic 


: panectore ‘ cae 
and strong palutans of the metallic Bese, pee 


. => F Te 
RR ‘DemuULcENTS AND EMoLLIENTS ' 7 . 
Drues Waica SorrENn AND Protect THE SKIN OR Mucous Mens 


Mineral Oil _ — ite ee 
Cocoa Butter =< 
Olive Oil 
-Lanolin 
Glycerin 
Starch 
Flaxseed 
Acacia 
and other mucilaginous substances 


MISCELLANEOUS SUBSTANCES 


FLAVORING SUBSTANCES 


Peppermint uss 
Spearmint a 
Saccharin, etc. z ‘! 
CLASSIFICATION OF EFFECTS 2 


Special names are given to drugs causing certain effects. The 
following is a list of definitions of the names given to groups of 
drugs according to their most important effects : x 

Absorbents are substances which increase the absorption of 
diseased tissue. 

Alteratives are drugs witede mode of action is unknown, but 
which improve the nutrition of the tissues and help to absorb 
diseased tissues, thereby restoring them to their normal condition. 
They are not very effective remedies and are gradually falling 
into disuse. 

Anaesthetics are drugs which produce insensibility to pain. 

Local Anaesthetics are drugs which produce insensibility to 
pain at the site of application. 

General Anaesthetics are drugs which produce insensibility to 
pain all over the body. These drugs also produce unconsciousness. 

Analeptics are substances which bring about health and strength, 
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Analgesics are drugs which relieve pain. 

Anodynes are drugs which relieve pain. They are usually 
milder in action than the analgesics. The term is generally used 
- to indicate a systemic effect. 

Antacids are drugs which neutralize acids. They are usually 
given to neutralize the acid in the stomach. 

Antiemetics are drugs which check vomiting. 

Anthelmintics are drugs which destroy or expel worms. 

Antiarthritics are drugs which relieve gout. 

Antilithics are drugs which prevent the formation of stones. 

Antiperiodics are drugs which relieve regular attacks of chills 
and fever, as in malaria. 

Antipyretics are drugs which reduce fever. 

Antiseptics are substances which check the growth of bacteria. 

Antisialagogues are drugs which check the flow of saliva. 

Antispasmodics are drugs which lessen contractions of muscles, 
and also lessen convulsions. The term is also applied to drugs 
which lessen nervousness, because of the tremors of the muscles 
which often occur in nervous people. 

Antizymotics are drugs which check the action of germs. 

Aperients are substances which produce mild movements of 
the bowels. 

Aromatics are spicy substances which increase the secretion of 
the stomach and intestines. 

Astringents are drugs which contract or harden tissues. 

Bitters are drugs which increase the appetite because of their 
bitter taste. They also increase the flow of gastric juice. 

Cardiac Stimulants are drugs which increase the activity of the 
heart, so that it beats stronger and faster. 

Cardiac Depressants are drugs which lessen the heart action, 
so that the heart beats slower and weaker. 

Carminatives are drugs which produce a feeling of comfort in 
the stomach and relieve the formation or cause the expulsion of 
gas in the stomach and intestines. 

Cathartics are drugs which cause movements of the bowels. 

Caustics are substances which burn or destroy tissues. 

Cholagogues are drugs which cause movements of the bowels, 
the stools being colored with bile. They are said to increase the 
flow of bile. 

Cerebral Stimulants are drugs which increase brain activity, 


making the patient more active, brighter, and more talkative (in 


o*. 
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large doses such drugs may produce delirium, hallucinations, 
convulsions, etc.). “i? 

Cerebral Depressants are drugs which lessen brain activity. Te 
The patient is dull and less active. In large doses they may pro- 
duce sleep. 

Convulsants are drugs which produce convulsions. 

Correctives are substances used to make unpleasant drugs 
more pleasant to the taste. 

Counterirritants are drugs which act on the skin. They cause 
redness of the skin, thus relieving inflammation in remote organs 
or tissues. By acting on the nerve endings in the skin they also 
relieve pain in remote organs. 

Delirifacients are drugs which increase the activity of the brain, 
and which often cause delirium. 

Demulcents are bland soothing liquids, used to coat, protect, 
and lubricate a mucous membrane or surface of the body. 

Deodorants are remedies which destroy unpleasant odors. 

Depilatories are substances used to remove hair. 

Depresso-motors are drugs which diminish muscular movements 
by lessening the impulses for motion sent from the brain or spinal 
cord. 

Depurants are drugs which increase the excretions of the body 
and thereby purify it. 

Detergents are substances which clean wounds or the skin. 

Diaphoretics are drugs which cause perspiration. 

Digestives or Digestants are substances which aid the digestion 
of food. 

Disinfectants are drugs which destroy pathogenic bacteria. 

Diuretics are drugs which increase the flow of urine. 

Ecbolics are drugs which contract the uterus and expel its con- 
tents; thereby producing abortion, or assisting labor. 

Emetics are drugs which produce vomiting. 

Emmenagogues are drugs which bring about or increase men- 
struation. 


Emollients are drugs which soften and protect the skin and 
other tissues. 


Errhines are drugs which increase the nasal secretions, and pro- 
duce sneezing. 

Epispasti¢s or Escharotics are drugs which produce blisters 
and destroy the skin of the area over which they are applied. 

Excito-motors are drugs which stimulate muscular activity and 
induce motion by acting on the motor areas of the brain. 
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_ Expectorants are drugs which increase bronchial secretions and 
expectoration. 
Evacuants are drugs which move the bowels. 
Febrifuges are drugs which reduce fever. 
Galactogogues are drugs which increase the secretion of milk. 
Haemostatics are substances which check bleeding. 
Hydragogues are drugs which produce frequent watery move- 


_ ments of the bowels. 


Hypnotics are drugs which produce sleep. 

Laxatives are drugs which produce mild movements of the 
bowels. 

Myotics are artes which contract the pupil of the eye. 

Mydriatics are drugs which widen (dilate) the pupil of the eye. 

Oxytocics are drugs which increase contractions of the uterus. 

Prophylactics are medicines which prevent the development of 
a disease. 

Purgatives are drugs which produce moderately active and 
frequent movements of the bowels. 

Refrigerants are substances which relieve thirst and cool the 
patient in fever. 

Respiratory Stimulants are drugs which increase the depth and 
frequency of breathing. 

Respiratory Depressants are drugs which lessen the frequency 
and depth of breathing. 

Revulsants are drugs which draw blood from the deeper parts to 
the surface. 

Rubefacients are drugs which redden the skin by widening 
(dilating) the capillaries. 

Saline Purgatives are mineral salts which produce movements 
of the bowels. 

Sedatives are drugs which lessen the notielis of an organ or 
part of the body. They are usually drugs which lessen nervous 
excitability and soothe pain or lessen irritation. 

Sialagogues are substances which increase the flow of saliva. 

Somnifacients or Soporifics are drugs which produce sleep. 

Specifics are drugs which cure specific diseases; usually by 
destroying, or combining with, the causative agent. 

Stomachics are drugs which increase the activity of the stomach 
and intestines. They increase the appetite and aid digestion. 

Styptics are substances which stop bleeding. 

Sudorifics are drugs which produce sweating. 
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Taenicides are drugs which destroy tape worms. 

Tonics are drugs which brace up the patient. They improve 
the health and vigor of every part of the body. They make the 
patient feel stronger, healthier, more energetic, and increase the 
appetite. 

Vermicides are drugs which destroy worms. 

Vermifuges are drugs which expel worms. 

Vesicatories or Vesicants are drugs which produce blisters. 

Vulneraries are drugs which promote the healing of wounds. 


| CHAPTER II 
WEIGHTS AND MEASURES 


There are two systems of measuring drugs: one is the French 
or Metric System, the other is the English or Apothecaries’ 
System. 
_ The Metric System is the one which is used in all European 
countries; it has the following advantages: the units are divided 
- into tenths, the units of length, volume, and weight are similar, 
__ and the units of volume are equal to the units of weight. 
In this country, the Apothecaries’ System is still used, but it is 
_ gradually being superseded by the Metric System; and it is 
simply a question of time when the Apothecaries’ System will be 
abandoned entirely. 


THE METRIC SYSTEM 


The fundamental unit of measurement in the Metric System 
is the one for length. This is the meter, which is about one ten- 
millionth part of the distance from the equator to the north pole. 
It is equal to about 39.37 inches and is written as 1.0 m. 


TABLE OF LENGTH 


The unit is 1.0 one meter 
one tenth of the meter is 0.1 one decimeter 
one tenth of the decimeter is 0.01 one centimeter 
one tenth of the centimeter is 0.001 one millimeter 


TABLE OF SURFACE 


A surface one meter long and one meter wide is called a square 
meter, 1.0 sq. m., which is the unit of surface. 

This is divided into one hundred square decimeters, each of 
which is again divided into one hundred square centimeters. Hach 
square centimeter is further subdivided into one hundred square 


millimeters. 
27 
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TABLE OF VOLUME 


The volume of a substance is the amount of space which it 
occupies. 

A quantity of space one meter long, one meter wide, and one 
meter high, is one cubic meter, which is the unit of volume. 

This is divided into a thousand cubic decimeters, each of which 
is again divided into a thousand cubic centimeters and this in 
turn into a thousand cubic millimeters. 


TABLE OF CAPACITY 


In measuring fluids, we measure the quantity of fluid contained 
in a given space. The space which the fluid occupies varies with 
its character and temperature; thus an oily substance will occupy 
less space than boiling water. We therefore take the space 
occupied by water at 4° Centigrade as the standard. 

The unit of capacity is the liter, which is the amount of water 
contained in a volume of one cubic decimeter. 

The liter is divided into deciliters, centiliters, and milliliters. 
The deciliter is a tenth, the centiliter a hundredth, and the milliliter 
a thousandth part of the liter. 

Since the liter occupies one cubic decimeter of space, the 
milliliter will occupy one thousandth part of that, and is there- 
fore equivalent to the cubic centimeter. 

The term mil, the abbreviation for milliliter, is often used in- 
stead of c.c. (cubic centimeter). For example, 50.0 c.c. are often 
written 50.0 mils, 0.8 c.c. as 0.3 mil, ete. 

The quantities of medicinal fluids which the nurse is called upon 
to measure are usually less than a liter, so that the measuring 
apparatus used for measuring medicinal substances are graduated 
in cubic centimeters (c.c.).. In practice this is the unit ordinarily 
used in measuring fluids. 


TABLE OF WEIGHT 


Solid substances are usually measured by weight. 

The unit for measuring weight is the Gram; which is the 
weight of one cubic centimeter of water at a temperature of 4° 
Centigrade, written as follows: 

1.0 Gm., one Gram 
one tenth of the Gram is 0.1Gm., one decigram 
one hundredth of the Gram is 0.01 Gm., one centigram 
one thousandth of the Gram is 0.001 Gm., one milligram 
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Units greater than one Gram are given definite names, thus: 
10.0 Gm. = 1 dekagram 
100.0 Gms. = 1 hectogram 
1000.0 Gms. = 1 kilogram 


Since 1.0 (one Gram) is the weight of 1 cubic centimeter or 1 mil 
of water, in expressing the quantities of fluids, which are measured 
by capacity, the denomination 1.0 means one mil or one cubic 
centimeter, 2.0, two mils or two cubic centimeters (2 c.c.), etc. 


The nurse may overcome the difficulty of remembering the denomina- 
tions of the metric system, if she remembers that the figures to the left 
of the decimal point correspond to dollars in our coinage system, and 
represent Grams in the metric system. The first figure to the right 
of the decimal point is the decigram, the second centigram, and the 
third milligram, etc. This corresponds to dimes, cents, and mills 
respectively in our coinage system. 

For example: $1.53 is one dollar and fifty-three cents in our coinage 
system, and if we write it without the dollar sign, in the metric system 
for measuring weight, we call it one gram and fifty-three centigrams. 

Practically, however, the only denominations used are the Gram, 
Gm., and the milligram, Mg. Thus, 5 decigrams are written as 0.5 Gm, 
(five tenths of a Gram), 0.06 Gm. may be called 60 milligrams, etc. 


APOTHECARIES’ SYSTEM 
TABLE OF WEIGHT 
Solid substances are measured by weight. 
The unit of measurement is the grain, which is equal to 0.065 
Gm. (sixty-five milligrams) in the metric system. The grain is 


written thus: gr. i. 
20 grains = 1 scruple, 0 


3 scruples or 60 grains = 1 dram, 3 
480 grains or 8 drams = I ounce, 3 
5760 grains or 12 ounces = 1 pound, lb. 


TABLE OF VOLUME 
Fluids are measured by volume. 
The unit of measurement is the minim, which is equal to 
0.065 c.c. It is written, m.i. 
60 minims = 1 fluid dram (3) 
8 fluid drams = 1 ounce (3) 
16 ounces = 1 pint (O) 
2 pints = 1 quart (qt.) 
4 quarts or 8 pints = 1 gallon (gal.) 


ll 


One milligram . 
One centigram . 
One decigram . 
One Gram . . 
One kilogram . 


15.43236 | _ 0. 032 
15432.3564 | 257.206 | 32.1508 


APPROXIMATE EQUIVALENTS OF METRIC UNITS — 
WEIGHT 6 


One milligram, 0.001 Gm. = ¥; of a grain ed 
One centigram, 0.01 Gm. = # of a grain + 
One decigram, 0.1 Gm. = 14 grains ae 
One Gram, 1.0 Gm. = 153 grains (in prescriptions 15 _ : 
. grains) : “4 
One kilogram, 1000.0 Gms. = 32 ounces or 22 pounds Ps 
VOLUME 


One cubic centimeter, 1.0 c.c = 15 minims 
One liter, 1000.0 c.c. = 32 ounces or 2 pints (approxi- 
mately one quart) 


APPROXIMATE EQUIVALENTS OF APOTHECARIES’ UNITS 
WEIGHT 
One grain = 0.065 Gm. (65 milligrams) ; 
One dram = 4.0 Gms. (4 Grams) 
One ounce = 30.0 Gms. (30 Grams) 


_ CAPACITY 
One minim = 0.065 c.c. 
One dram = 4.0 c.c. (4 cubic centimeters) 
One ounce = 30.0 c.c. (30 cubic centimeters) 
One pint = 500.0 ¢.c. (500 cubic centimeters) 
One quart = 1000.0 ¢.¢ (one liter) 


HOUSEHOLD MEASUREMENTS 


To measure the minim (m. i) or 0.065 Gm.: 


The minim is not exactly equal to the drop. There are many 
medicine droppers in practical use, from which each drop that is 
expelled is approximately equal to one minim. 


Ayers 
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By a drop is usually meant the drop which falls from the mouth 
of a bottle when it is held horizontally. Two or two and a half 
of such drops are approximately equal to one minim. 


TABLE OF HOUSEHOLD EQUIVALENTS 


3 i (one dram) or 4.0 Gms. (4 Grams) = one level teaspoonful 

5 li (two drams) or 8.0 Gms. (8 Grams) = one level dessert- 
spoonful 

3 iv (four drams) or 16.0 Gms. (16 Grams) half an ounce 
level tablespoonful 

5 villi (eight ounces) or 240.0 c.c. (240 cubic centimeters) = one 
tumblerful 


lI 


one 


METHODS OF REDUCING METRIC QUANTITIES TO THEIR 
APOTHECARIES’ EQUIVALENTS 

Rule 1. Multiply the metric quantity by 15, which gives the 
number of grains or minims, and reduce the result to its lowest 
terms. 

(Since 1.0 Gm. is equal to 15 grains or 15 minims) 

Example: Reduce 1.03 Gms. (1 Gram and 3 centigrams) to 
its apothecaries’ equivalent. 

Since 1.0 = 15 grains 

1.03 = 15 X 1.03 = 15.45 grains 15,45, = xv ers. 

Example: Reduce 64.0 Gms. to its apothecaries’ equivalent. 

Since 1.0 = 15 grains 

64.0 = 64 X 15 = 960 grains 

Since there are 480 grains in one ounce, in 960 grains there are 
960 + 480 = 2 ounces, written 311 

Rule 2. Divide the metric quantity by 0.065 which gives the 
number of grains, and reduce the result to its lowest terms. 

(Since 0.065 Gm. = gr. i) 

Example: Reduce 9.75 Gms. to its apothecaries’ equivalent. 

0.065)9.75 
150 grains = 3ii} 

To reduce very small metric quantities (less than 0.065) to 
their apothecaries’ equivalents : 

Rule 3. Write the metric quantity as the numerator of a 
fraction, of which the denominator is always 0.065 (65 milligrams), 


and reduce the fractic 
fraction of a grain. : 
Example: Reduce 0. 0004 Gm. @ ecient to ie 
caries’ equivalent. ' 
Since 0.065 (65 milligrams) is equal to 1 grain, 7 
0.0004 (4 decimilligrams) is equal to 
0.0004 
0.065 
00004 4 


‘War | 
00650 650 162 


0.0004 (4 dectmillionane) is equal to a3 grain. 


ns. T ‘he re esult is 
i 


of a grain = 


METHODS OF REDUCING APOTHECARIES’ UNITS TO THEIR 
METRIC EQUIVALENTS a 
Rule 1. Reduce the quantity to grains and divide the result 
by 15. The result is the number of Grams. 
Since 15 grains = 1.0 Gm. (1 Gram) 
Example: Reduce 3ii (2 drams) to its equivalent metric 
quantity. 
2 drams = 2 X 60 or 120 grains 
1200+ 15=8 
5ii, 2 drams, therefore = 8 Grams 


Rule 2. Reduce the quantity to grains and multiply the result 

by 0.065 (65 milligrams). 
(Since 1 grain = 0.065 Gm.) 

Example: Reduce 3iss (1 dram and a half) to its metric 
equivalent. 

One dram and a half = 90 grains 

Since one grain = 0.065 Gm., 90 grains will equal 

90 X 0.065 = 5.85 Gms. (5 Grams and 85 centigrams) 


To reduce fractional apothecaries’ quantities to their metric 
equivalents. 


Rule 5. Multiply the fraction by 0.065 (sixty-five milligrams), 
and divide the denominator into the numerator. The result is 
the equivalent metric quantity. 

Example: Reduce gr. 71, to its metric equivalent. 

Since 1 grain = 0.065 Gm. 


APPROXIMATE EQUIVALENTS OF METRIC DOSES 


alents: 


Be 250 grain = 0.00026 Gm. (26 centimilligrams). 


COMMONLY ORDERED | 


Gm 
Gm 


Gm 
0.03 Gm 
0.015 Gm 
0.008 Gm 
0.004 Gm 
0.0032 Gm 
0.0027 Gm 
0.0022 Gm 
0.0016 Gm 
0.0013 Gm 
0.0011 Gm 
0.001 Gm 
0.0006 Gm 
0.0005 Gm 
0.0004 Gm 
0.0003 Gm 
0.0001 Gm 


Gm. 
Gm. 
Gm. 


Gms.( 2 grams) 


. (1 gram) 
. ( 6 decigrams) 


( 3 decigrams) 
( 2 decigrams) 
( 1 decigram) 


. ( 6 centigrams) 
. ( 3 centigrams) 
. (15 milligrams) 
. ( 8 milligrams) 
. ( 4 milligrams) 
. (32 decimilligrams) 
. (27 decimilligrams) 
. (22 decimilligrams) 
. (16 decimilligrams 
. (18 decimilligram 
. (11 decimilligram: 
. (1 milligram) 

. ( 6 decimilligrams 
decimilligram 


ake 
Re 
£63 
rays 


d 
d 
d 


ecimilligram 
ecimilligram 
ecimilligram 


PROBLEMS 


Reduce the following quantities to their apothecaries’ equiv- 
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30 
15 
10 
5 
3 


grains 
grains 
grains 
grains 
grains 


- 1} grains 


oA ol tol tol 
HE ee fectoiee pe 


HH 3 
Sf lH cr to Ol OI, Ol, 
adadaqgwvAad 


grain 
grain 
grain 
grain 
grain 
grain 
grain 
erain 
grain 
grain 
grain 
grain 
grain 
grain 
erain 
grain 
grain 


24.06 Gms., 11.0575 Gms., 0.0055 Gm., 0.0425 Gm., 0.000275 Gm. 
Reduce the following quantities to their metric equivalents : 


5iii and ers. xlii, 3viit, Ji grs. xx, Jill and grs. vi, gr. 35, gr. 


il 
Sl. ais: 


a 


600? 


How would you measure the following quantities with household 


utensils? 


J iit, grs. xv, O iid, 6-0 Gms., 650 c.c., 15.0 c.c. 


CHAPTER III 
SOLUTIONS 


A solution is a liquid containing perucl of a oa ae 


cannot be Tae and the route fluid seems to be S one color 


consistency. ae 
~ In this chapter we shall deal only with the methods of cale 
x tion and the technique of preparation of solutions. We sh 


leave the discussion of the chemical properties of solutions, or t: 
way in which substances behave when dissolved, to the chapter — 
on the administration of medicines, where many of these properties _ 
have a definite bearing. In order to understand the subject of © 
solutions the nurse should have a clear conception of some of the © 
following fundamental facts : 


SOLUTE AND SOLVENT 


1. The dissolved substance is called the solute. 

2. The fluid in which a substance is dissolved is called the 
solvent. 

Theoretically, it is possible to dissolve any substance in any ~~ 
fluid. Practically, however, some substances dissolve so little 
in some fluids that we speak of them as being insoluble in these 
fluids. 

The solvent may be any fluid: water, alcohol, ether, ete. The ; 
solution is frequently called by the name of the solvent, such as 
an alcoholic solution, ethereal solution, ete. In pharmacy definite 
names are given to substances dissolved in certain fluids, such as 
tincture, fluidextract, etc. (See preparations, page 4.) 


THE STRENGTH OF THE SOLUTION 


The strength of the solution is the amount of dissolved sub- 
stance which a given quantity of fluid contains; or the ratio of 
solute to solvent. It is customary to speak of the strengths of 
solutions in the following ways: 

34 
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1. The percentage method 


2. The ratio method 
3. The grains to the ounce method 


PERCENTAGE METHOD 


In this method we speak of the quantity of dissolved substance 
(solute), which is contained in 100 parts of fluid (solvent); the 
solvent is, therefore, always constant. For example, by a 5% 
silver nitrate solution we mean that 5.0 Gms. of silver nitrate are 
dissolved in 100 c.c. of water. 


Solvent 96 parts 


Total 
Quantity 
100 parts 


SSS. 

N 4 ; 

MASE” Cocaine (solute) 4 parts 
PERCENTAGE STRENGTH 


Diagram showing the proportion of solute and solvent in a 4% solution of 
cocaine. 


To determine the percentage strength of a solution: 


Rule: Divide the quantity of solute used by the total quantity of 
solution made up and multiply the result by 100. 

Example: What is the percentage strength of a solution that con- 
tains 2.0 Gms. of boric acid in 50.0 c.c.? 

The quantity of solute is 2.0 Gms. 

The total quantity of the solution is 50.0 c.c. 

Dividing 2.0 by 50.0 = 0.04 

Multiplying 0.04 by 100 = 4% 


RATIO METHOD 


In this method we speak of the quantity of fluid (solvent) in 
which one part of the drug (solute) is dissolved. The quantity 

1The reader should remember that solutions are homogenous (of one 
color and consistency). ‘There is no level separating the solute from the 
solvent. The level of the solute in this, as in all the following figures, is 
purely diagrammatic, for purposes of illustration. 
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of solute is therefore always constant (one part). For example, 


a 1 to 500 solution means that 1 part of solute is contained in 
500 parts of water, 1 Gm. in 500 c.c. or 3i in 500 drams. A 1 to 
2000 solution means that 1 part of solute is dissolved in 2000 
parts of water. A 1 to 30 solution means 1 part of substance is 
dissolved in 30 parts of water, etc. 

To determine the ratio strength of a solution. 


Since the first term of the ratio is always 1, it is only necessary to 
determine the second term of the ratio. 


Total 
Quantity 
5 parts 


Solvent 4 parts 


Silver nitrate (solute) 1 part 


Ratio STRENGTH 


Diagram showing the proportion of solute and solvent in a 1:5 silver ni- 
trate solution. 


Rule: To determine the second term of the ratio strength, divide the 
total quantity of solution made up, by the quantity of solute used. 


Example: What is the ratio strength of a solution of bichloride of 
mercury made by dissolving a 0.6 Gm. tablet in 300 c.c. of water? 


The total quantity of solution made up is 300 e.e. 

The quantity of solute is 0.6 Gm. 

Dividing 300 by 0.6 we get 500, which is the second term of the ratio. 
Since the first term is 1, the strength of the solution is 1 : 500. 


Grains to the Ounce Method. This method is gradually being 
abandoned and consists of expressing the number of grains of 
drug dissolved in an ounce of fluid. Like the percentage method 
the amount of solvent is thus always constant. 

Method of Changing Percentage Strengths to Equivalent 
Ratios. 

For purposes of calculating solutions it is not essential to 
change the percentage to the ratio strength, because any per- 
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centage strength may be expressed as a ratio; thus 5% is 5: 100, 
2% is 2: 100, etc. 

A percentage strength may be changed to its equivalent ratio, 
however, in the following way : 

Since in the ratio strength the dissolved substance (solute) is 
always 1, we have only to determine the quantity of fluid or solvent 
in which one part of the drug is dissolved, or, the second term of 
the ratio. 


Rule: Divide 100 by the percentage strength. This gives the 
second term of the ratio; the first term is always 1. 

We thus determine the solvent of the ratio strength, which is 
the second term of the ratio. 


Example: Change 2% to its equivalent ratio strength. 
The solute in the percentage strength is 2, 2)100 
50 
Expressing this as the second term of the ratio we have 1: 50. 
Method of Changing Ratio Strengths to Equivalent Percentages. 


Rule: Divide the first term of the ratio by the second, and 
multiply the result by 100. This gives the percentage strength. 

We thus divide the dissolved drug (solute), by the fluid in which 
it is contained (solvent). 


Example: Express a 1: 5000 solution of bichloride of mercury 
in its equivalent percentage strength. 

The quantity of solvent in this example is 5000. 

This contains 1 part of drug. 

Dividing 1 by 5000 we get 0.0002. 

Multiplying the result by 100 we get 0.02%. 


SATURATION 


It is not possible to dissolve any quantity of a drug in any 
fluid. A solution which contains as much of a solid, gas, or 
another fluid as it can possibly dissolve, is called a saturated 
solution. When more of the same substance is added to such a 
solution it does not dissolve, but falls to the bottom as a sediment, 
if it is heavier than the solvent, or rises to the top if it is lighter. 
The largest quantity of any substance which a fluid will dissolve 
is called the saturation point of that substance. Thus the largest 


Acriflavine . .. . 33% 


Alum (Ammonium). . 19% * 333% 
Alum (Potassium) . . 14% * 333% 
SeBoric, Acid. s-0e liu. . 5.5% 25% 
Carbolic Acid (Phenol) 7% Freely 
Chioramine =. 2): 14% 50% 
Cocaine... Decomposed —_ 


2 es 16% ior. 
Cocaine Hydrochloride | * 250% Decomposed Soluble 


Cresol 2 _ 2% — Soluble © 5 
Dichloramine . . .| Slightly SS = ae 
‘ Toe 
Gentian Violet . . . 10% — 
Glycerin: kine All — : ; ote 
proportions proportions my), 
Tlodimes's - 3c) seek eee 0.038% Volatilizes 8% — ye 
Lead Acetate. . . . 71% * 200% 3% Freely i. 
soluble = 
Mercurie Chloride ; 
(Bichloride of Mercury) 1% 47% 26% 8% y 
Picric Acid 
(Trinitrophenol) . . 1.3% 6.6% 8.3% $ 
Potassium Chlorate 6% 55% Insoluble Soluble 
Potassium Permanga-| _ 
Mater oe sake 6.5% 28% Decomposed — 
Procaine Hydrochloride } 
(Novocaine Hydro- : 
chloride) inwrs aes Oe ee 3.3% 
Resoreinol.s. . . «a. | * 111% * 500% 5 a AA Freely 
Silver Nitrate . . .| * 250% * 1000% 3.3% 
Sodium Borate . . . 6.7% * 167% Insoluble 100% 
Sodium Bicarbonate! . 10% Decomposed | Insoluble 
Sodium Carbonate 
(Monohydrated) . . 33% 55% Insoluble 14% 
Sodium Chloride . . 36% 37% Slightly 10%_ 
soluble 
annie Acid) 2 cule i 75% Very soluble|/Very soluble 100% 
Zine Chloride . . .| *400% Melts 71% 50% 
Insoluble 40% 


Zinc Sulphate . . .| *167% Melts 


Nore. The saturation points given in the above table are the maximum 
solubilities of chemically pure substances. The salts commonly used are 
impure and do not always dissolve in the maximum strengths. 

The extra amount of many substances which can be made to dissolve in 
boiling water crystallizes out when the solution is cooled. 


* This is the saturation point under standard conditions, but in actual 
practice these solutions are seldom prepared in greater strengths than 100%, 
so that when a saturated solution of any of these substances is ordered, it is 
usually 100% in strength. 

1 Sodium Bicarbonate is decomposed by boiling, which occurs in a solution 
of any strength. This should be remembered in preparing a sterile sodium 
bicarbonate solution for intravenous use. The solution cannot be sterilized 
after it is prepared. The powder itself may be sterilized by dry heat at a low 
temperature and then dissolved in sterile water when needed. 
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Name or Sonvrion IN lee AT ace bees ett seg nah 
Ammonium Bromide . 77% “111 8% SS 
Ammonium Carbonate. 25% Decomposed 
Ammonium Chloride . 38% 1% 1% 12.5% 
Calcium Bromide . .| * 143% * 250% 77% 
Calcium Lactate . . 5% Insoluble 
_. Calcium Oxide . .. 12% .06% Insoluble Soluble 
Glucose (Dextrose). . 100% More soluble 2% 
Magnesium Sulphate . 77% ~ * 500% Slightly 91% - 
soluble 
- Methyl Salicylate . . Se aa Very soluble/Very soluble — 
soluble 
- Potassium Acetate. .| * 200% * 500% 384.5% — 
Potassium Bicarbonate 36% 50% Insoluble —— 
Potassium Bitartrate . 0.6% 6% 0.01% 
Potassium Bromide . 66% 100% 4.5% 22% 
Potassium Citrate . .| * 167% Very soluble} Insoluble Gee 
soluble 
Potassium Iodide . .| * 148% * 200% 5% 50% 
Potassium and Sodium ‘ 
pbartrate: te te LI ball A Insoluble 
Quinine Bisulphate. . SGA * 143% 4.3% 1% 
Quinine Hydrobromide 2.5% 31% 100% 14% 
Quinine Hydrochloride 6% * 200% * 125% 14% 
Quinine Salicylate . .| Slightly |Decomposed 7% 8% 
soluble 
Quinine Sulphate . . 15% 21% 9% 3% 
Quinine and Urea 
Hydrochloride . . *111% * 111% 42% —— 
Salicylic Acid .. . 0.2% 7% 37% —- 
Sodium Acetate. . .| * 125% All 5% — 
proportions 
Sodium Benzoate . . 55% 71% 1.6% = 
Sodium Bicarbonate! . 10% Decomposed | Insoluble — 
Sodium Bromide . . 91% Melts ly — 
Sodium Cacodylate .| * 200% 40% — 
Sodium Citrate . . . 77% * 167% Insoluble 
Sodium Iodide .. . * 182% * 250% 50% 100% 
Sodium Phosphate. . 37% Decomposed | Insoluble 
Sodium Salicylate . .}| *111% Very soluble mA 25% 
Sodium Sulphate . . 100% Decomposed | Insoluble Soluble 
Sodium Thiosulphate .| * 200% Decomposed| Insoluble 
Strontium Bromide .| * 285% — — — 


Nore. See note, page 38. 


* This is the saturation point under standard conditions, but in actual 
practice these solutions are seldom prepared in greater strengths than 100%, 
so that when a saturated solution of any of these substances is ordered, it is 
usually 100% in strength. nd ; : 

1 Sodium Bicarbonate is decomposed by boiling, which occurs in a solution 
of any strength. This should be remembered in preparing a sterile sodium 
bicarbonate solution for intravenous use. The solution cannot be sterilized 
after it is prepared. The powder itself may be sterilized by dry heat at a low 
temperature and then dissolved in sterile water when needed. 
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quantity of sodium bicarbonate which can be dissolved in 100 ¢.c. — 


of water is 10.0 Gms. ; its saturation point is therefore 10%. 

The saturation point of all substances is not the same. Thus 
the saturation point of potassium chlorate is 8%; of silver nitrate, 
100%, etc. The saturation point also varies with the fluid in 
which the substance is dissolved and with the temperature. Thus 
the saturation point of quinine bisulphate in water is 11%, in 
alcohol it is 5%, ete. 


PREPARATION OF A SATURATED SOLUTION 


A saturated solution may be prepared by finding the saturation 
point of the substance required, from the tables on pages 38 and 
39, and preparing such a solution in the usual manner. The 
nurse may prepare such a solution, however, by merely adding the 
desired substance to the fluid until it no longer dissolves but 
forms a sediment. The fluid is then a saturated solution of the 
dissolved substance. 


SUPERSATURATION 


When a saturated solution of any substance is heated, it is able 
to dissolve more of the same substance. A solution which contains 
the largest quantity of a substance that it can dissolve when the 
fluid is heated is called a supersaturated solution. The largest 
quantity of a substance which may be dissolved in a boiling fluid 
is therefore called its supersaturation point. For example, the 
saturation point of potassium permanganate in cold water is 7%, 
in boiling water it is 28%. 


TYPES OF SOLUTIONS 


There are two types of solutions: Inorganic Solutions and 
Colloidal Solutions. 


INORGANIC SOLUTIONS 


These are watery solutions of inorganic substances such as acids, 
alkalies, or their salts. They have certain distinctive properties 
such as ionization and osmosis. 

Ionization. When inorganic substances are dissolved in water 
they separate or dissociate into particles or groups of atoms which 
carry charges of electricity and are called ions. This process is 
known as ionization or electrolytic dissociation, The particles 


he 
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which carry a positive charge are called cations, while those which 
carry a negative charge are called anions. 

For example: When a solution of sodium chloride is dissolved in 
water it dissociates into positive sodium cations carrying a positive 
charge of electricity, and negative chlorine anions carrying a 
negative charge of electricity. Not all of the solute in an in- 
organic solution is thus separated into ions. Some remains in 
the form of ordinary molecules. 

All solutes do not separate into ions to zee same degree or in 
the same manner. Solutions of salts separate into ions readily, 
while those of acids or alkalies do not. A solute dissociates into 
ions more readily when the solution is dilute than when it is con- 
centrated. 

Hydrogen Ion Concentration. A solution of an acid separates 
into hydrogen ions and other particles but it is the hydrogen 
ions which are the distinctive feature of an acid. Consequently 
the degree of acidity of a solution is determined by the amount of 
hydrogen ions which it contains. A solution of an alkali separates 
into OH ions and other particles and the OH ions are, therefore, 
the characteristic feature of an alkaline solution. 

When the number of H ions and OH ions in a solution are equal, 
then the solution is neutral in reaction. When the Hydrogen 
ions are in excess in a solution, the solution is acid in reaction. 
And when both OH and Hydrogen ions are present in a solution 
and the OH ions are in excess, then the solution is alkaline in 
reaction. 

The acidity or alkalinity of a solution is usually determined by 
the reaction of the solution to various dyes which change color 
in an acid or alkaline medium, such as litmus, phenolphthalein, 
etc. The Hydrogen ion concentration of a solution is determined 
by special types of apparatus and is measured by a scale known as 
the pH scale. 

Water is the standard for comparing solutions because it is 
neutral in reaction. It contains 1 Gm. of Hydrogen ions in 
10,000,000 liters. The neutral reaction of water is expressed as 
pH = 7. The number “ 7 ” indicates that 10 has to be multiplied 
by 10 seven times to make 10,000,000 liters, the amount of water 
which will contain 1 Gm. of Hydrogen. In other words: “10” 
raised to the 7th power. 

Acids are more readily dissociated into ions than water. Con- 
sequently it takes less than 10,000,000 liters of an acid solution to 


Tees ‘ee 7 

Solutions of alkalies dissociate into ions more slowly. * 
fore it takes more than 10,000,000 liters of an alkaline solution t 
contain 1 Gm. of Hydrogen, and the pH rating of an alka 
solution is more than 7. A 

The pH rating of the blood is maintained by the defeats ne 
centages of its salts, such as calcium, magnesium, potassium, _ 
etc., which it contains ; and its normal function is maintained BPRS P 2 
fies percentages are normal. Consequently when solutions are 
injected into the blood their pH content must be kept at sucha 
point as will not change the reaction of the blood and disturb its , 
function or modify the effect of the injected substance. ay, 

Osmosis. Osmosis is a property of ionizable solutions whereby *) 
they absorb or lose water through an animal membrane. If two 
solutions each with a different concentration of a solute are sepa- 
rated by an animal membrane (for instance, a piece of parchment), 
the fluid will pass through the membrane from the more dilute 
solution to the more concentrated one until the percentage of the 
solute in each is the same. This osmotic property (or osmotic 
pressure as it is called) depends upon the degree in which the 
solute dissociates into ions. The more ions contained in a solu- 
tion, the greater is its osmotic pressure. Therefore a solution of 
a solute which dissociates readily has greater osmotic pressure than 
one that does not. 

The osmotic power of a solution used for injection into veins 
may modify the cells of the tissues in the body because the integrity 
of tissues depends upon the osmotic power of the fluid surround- 
ing it. 

A solution which has the same salt concentration as the blood 
and, therefore, the same osmotic power, will maintain the integrity 
of the blood cells and other tissues and is called an Isotonic Solu- 
tion. 

A solution that has a greater concentration of salt than the 
blood will shrivel or crenate the blood cells and other tissues and 
is called a Hypertonic Solution. 

A solution with a lesser concentration of salt than the blood 
will make the cells swell up or burst and is called a Hypotonic 
Solution. 

Isotonic solutions are frequently used as a means of introducing 
fluid into the body without affecting the integrity of the cells 
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or tissues. Hypertonic and Hypotonic solutions are sometimes 
used to modify the integrity of tissues and, therefore, gr dis- 
ease processes. 


COLLOIDAL SOLUTIONS 


Colloidal solutions are solutions of organic substances in which 
the solute is not really dissolved but is merely suspended through- 
out the solvent in relatively large molecules or groups of molecules. 
The most common colloidal solutions are gelatine, glue, albumin, 
etc. Colloidal solutions of various metals, such as silver, arsenic, 
mercury, etc., are frequently used in medicine because they are 
not as irritating as the organic solutions of the same metals. 

Colloidal solutions have two distinctive properties: (1) a typical 
reaction to light, and (2) Brownian Movement. 

Light Reaction. Colloidal solutions have the property of 
reflecting a ray of light when it strikes the solution in a dark 
room, as very fine points of light. 

Brownian Movement. This is a peculiar state of motion 
which is kept up by the dissociated particles of the solute in a 
colloidal solution. It is caused by the force of the continuous 
motion of the water in which the substances are suspended. 


PREPARATION OF SOLUTIONS 


The solutions which the nurse usually has to prepare are all 
used externally or on mucous membranes. They may be used 
as antiseptics in the form of wet dressings, as gargles, douches, 
enemas, etc. Some solutions are injected directly into the veins. 
The nurse may prepare such solutions, but they are given by the 
physician. 

All the solutions which the nurse may be called upon to prepare 
may be divided into the following three groups: 

(a) Solutions made from powders or crude substances. 

(b) Solutions made from stock solutions. 

(c) Solutions made from tablets. 


SOLUTIONS MADE FROM POWDERS OR CRUDE 
SUBSTANCES 


The following method may be used to prepare solutions from 
powders, from a number of tablets, or from other crude substances 


in pure state. 


eens: How much ee pflorats would be neces 
make up one pint of a 4% solution? or 

Desired quantity is one pint or 500 c.c. 

Desired strength is 4%. ’ 


Pe) 


20 Grams of potassium chlorate will therefore have to be added 


to 500 ¢.c., or one pint of water, to make up a 4% solution. 


Example: How much boric acid would be necessary to make up 


one quart of a 2% solution? 
Reduce all the quantities to the apothecaries’ units, preferably 
to grains, minims, or drams. 
One quart = 15360 minims 
Desired quantity is 15360 minims. 
Desired strength is 2%. 
15360 
02 
307.20 grains 


Therefore 307 grains, which is equal to approximately 5 drams, 


3v will be required. 


Example: How much sodium chloride will be required to 
prepare 1000 c.c. of a 1: 500 solution? 

Desired quantity = 1000 c.e. 

Desired strength = 1: 500 or 545 

Therefore 1000 X 35 = 2 

2.0 Gms. (2 Grams) of salt must be added to 1000 c.c. of water. 

When the quantity to be made up is not stated: 

The nurse is frequently required to prepare a solution from a 
powder or crude substance in which the quantity of solution to 
be made up is not stated. In such instances she may use her 


judgment and prepare a quantity sufficient for the particular pur- 
pose required. 


Example: The physician orders an ear to be irrigated with a 
3% boric acid solution which the nurse must prepare. She will 
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know from experience that about 500 c.c. of such a solution will 
probably be needed. She should then use 500 c.c. as the quantity 
to be made up and solve the problem in the manner outlined 


above. 


Or, suppose a 5% solution of sodium bicarbonate is ordered 
for a gastric lavage, when the quantity of fluid is not stated. 
From experience she will know that for this purpose about five 
or six pints will be necessary. Consequently she should prepare 
about 2500 or 3000 c.c. of such a solution and solve the problem 


in the manner outlined above. 


PROPORTION METHOD 


The problems in the preparation of solutions from powders or crude 
substances may also be solved by the proportion method as follows: 


Rule A. Write the problem in the form of a proportion in which the 
unknown quantity of powder or other crude substance to be used 
(represented by X) has the same ratio as the ratio of drug to water in 
the required strength, thus: 

X (the quantity of drug to be used) : the quantity to be made up :: 
the amount of drug : water (in the desired strength) 

By multiplying both extremes together and both means together and 
dividing, the value of X or the quantity to be made up is determined, 
since the product of the extremes is equal to the product of the means. 


Example: How much potassium chlorate would be necessary to 
make up one pint of a 4% solution? 
One pint = 500 c.c., 4% = 4: 100 
Let X = the amount of drug to be used, then 
X : 500 :: 4 : 100 
Since the product of the extremes is equal to the product of the 
means, 


Extremes are 100, and X 
Means are 4, and 500 
therefore, 100 X = 4 x 500, or 2000 
or X = 20 Grams 


20 Grams of potassium chlorate must be added to 500 c.c. (1 pint) of 
water to make up a 4% solution. 

In the above or similar examples, it is important to reduce all the 
quantities to their metric equivalents, as apothecaries’ quantities 
cannot be multiplied by metric quantities. For example, grains 
cannot be multiplied by Grams or cubic centimeters. 

The problems may be solved in the apothecaries’ quantities if they 
are reduced to ounces, drams, or minims. 


* The dish represents the unknown quantity of powder to be determined. 


In heen practice the nurse ae hoa 0 prepare so. 
from other stock solutions. A stock solution is a solution 
definite strength usually kept on hand. The solutions commonly 
prepared are usually weaker than the stock solution, — 
Strong solutions from weak ones can only be made by adding . 
_ more crude substance. 
Problem: To find the quantity of a stock solution of known bs 
strength to use in making up a weaker solution of a desired 
strength. 


Rule 2. Divide the strength of the desired solution by the 
strength of the stock solution and multiply by the quantity tobe _ 
prepared. 


The problems are best solved when the strengths are expressed 
as fractions. The resultis the quantity of the stock solutiontouse. 

Subtract this result from the total quantity to be prepared, 
which gives the quantity of water to be added to make up the 
required solution. 

The method may be used whether the desired solution and the 
stock solution are expressed in the percentage or the ratio strength. 
In either case the strength can be readily changed to a fraction. 
For example, 1: 3000 is the same as 3,555; 2% is the same as 72,5. 

The quantities should be expressed in the Metric system. The 
same method may be used when the quantity of solution to be made 
up is expressed in the Apothecaries’ system. It should then be 
remembered, however, that the result will be an Apothecaries’ 
quantity. 

Technique of Preparation. Measure the quantity of stock 
solution determinea by solving the problem, and pour it into 
the bottle or dish in which the solution is to be prepared. Add 
to this the quantity of water determined by subtracting the above 
result from the desired quantity of solution. 


Example: How much of a 5% solution of bichloride of mercury 


will have to be used to make up 1000 c.c. (one quart) of a 1-2500 
solution? - 


The strength of the desired solution is 1 : 2500 


Expressed as a fraction it is 735, 


The stock solution is 5%; expressed as a fraction it is zhy 
The number of cubic centimeters to be made up is 1000, then 


is, Risen, 8 eC; Subtracting this eye 1000, we pele the ae 
que tity of water to be added to make up 1000 ¢.c/ of & 1 to 2000 aaa 
- solution. 
: Example : How much of a solution of silver nitrate, containing 
_ 48 grains to the ounce, must be used to make up one pint of a 1 
to 1000 solution? 
A solution of silver nitrate containing 48 ea ” the ounce 


a 


is the same as 48 grains to 480 minims; or 48, = ~5 or a 10% 
solution. 
- 1 pint = 500 c.c. 
The solution to be made up isa 1 to 1000; written as a fraction 
At is. ros. 


The stock solution is a 10% solution, or 1 to 10; written as a 
fraction it is 45 


then —— 1000, + a x 500 or 

1 _ 500 _ 

pen 7 XF0= 99 = 
100 


The amount of the stock silver nitrate solution to use is there- 
fore 5.0 c.c. Subtracting this from 500, we get the quantity of 
water to be added. 

Example: How much of a 1 to 1000 potassium permanganate 
solution will have to be used in making up five pints of a 1-3000 
solution ? 

The desired solution is 3455 

The stock solution is z,'55; 

5 pints = ee c.c. (since 1 pint = 500.0 c.c.) 


iy 


then 3000 me x 2500 or 
1. 1006 2500 . 
3000 * 1 1 X 2500 = —3— = 8334 c.¢ 
3 


Subtract this from 2500 c.c. (5 pints) to get the quantity of 
water to be added. 


EF 


Pour the 833 c.c. of the stock 
add the necessary quantity of water. — 


> — 1667 c.c. 


Diagram showing 
the quantity of a 
1: 1000 potassium per- 
ae it to as and 
the quantity of water ec 
to be added to make perce 
up 5 pints of a 1: 3000 
solution. 


—Quantity of stock | 
solution 


Example: How much of a 5% bichloride of mercury solution 
must be used to prepare 5xx of a 1: 2000 solution? ~ 
The desired solution is 1 : 2000, expressed as a fraction it is yg55- 
The stock solution is a 5% solution, expressed as a fraction it 
8 rho 
The required quantity is 3 xx 
1 5 
then 2000 sS 100 
1 100 
or W000 x og xX 2 = 
20 
We therefore have to use 34 or 3i and m. xxxvi of the stock 
solution. 
Subtracting this from 3xx we get the quantity of water to be 
added. 


Diagram showing : 
the quantity of 5% 5 xix 
bichloride of mercury 
to use and quantity of 
water to be added to 
make up 3xx of a 5 +{t 
1: 2000 solution. 


=.— Quantity of water 
(solvent) 


— Quantity of stock 
solution (soluted) 
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When the Rrtamtity to be made up is not stated: 

When the quantity of a desired solution to be made up from a 
stock solution is not stated, the nurse may use her judgment 
and prepare a quantity needed for the purpose for which the 
solution is to be used. She may then solve the problem in the 
manner outlined above, using this quantity as the quantity to be 
made up. 


Problem: To make up a definite quantity of stock solution from 
stock tablets of a definite strength. 

The method of Rule 2 may also be used to determine the number of 
tablets needed to make up a definite quantity of solution from stock 
tablets of a definite strength. When solving the problem, however, 
we use the strength of the tablet expressed as a fraction, instead of the 
strength of the stock solution. The result will be the number of 
tablets to be used. 

Example: How many tablets of novocaine gr. + must be used to 
prepare 100 c.c. of a 1% solution? 

The solution required is 1%. 

The stock tablets are gr.t4. The quantity to be prepared is 100 c.c. 
or 1500 minims. 

According to the rule 745 + 4 X 1500 or 

tio X + X 1500 = 60. 

Sixty gr. + tablets when dissolved in 100 ¢.c. of water make a 

1% solution. 


SOLUTIONS MADE FROM TABLETS 


’ The nurse is occasionally required to prepare solutions from tablets 
of a definite strength, especially in household practice. These prob- 
lems may be solved by either of the following methods: 
Problem: To find the quantity of water in which to dissolve a 
tablet of known strength to make up a solution of a desired strength. 
Rule 3: Divide the strength of the tablet by the strength of the 
desired solution. The result is the quantity of water in which it is to 
be dissolved. 
Example: In how much water is it necessary to dissolve a gr. vil} 
tablet to prepare a 1 : 4000 solution? 
The strength of the tablet is gr. vii}, which equals 0.5 Cm. The 
desired solution is 1 : 4000. According to the rule, 
0.5 + aon OF 
0.5 X 492° = 2000 c.c. 
The gr. viid tablet will thonatars have to be dissolved in 2000 c.c. of 


water. 


S| 


PROPORTION METHOD 


Rule B: Write the problem in the form of a proportion in which 
the stock tablet has the same ratio to the unknown quantity of water 


} 


SSirenath of tablets ine 
the amount of water to a ers 

(In any proportion the outer numbers are called ae ee gids 
inner ones means.) The product of the means of any proportion 
always equal to the product of the extremes. 

Multiply both means together and both extremes together. Sine s 
their products are equal an equation is thus formed. By dividing the _ 
right side of the equation by the left with the exception of the z, we > 
determine the value of x, or the quantity of water in which the tablet 1 
is to be dissolved. 

Any problem can be solved in this manner no matter whether the 
strength of the desired solution is expressed in the percentage or ratio 
method, since in either case the required strength may readily be 
expressed as a ratio. The strength of the tablet, however, should — 
always be expressed in the metric system. 


Example: In how much water would you dissolve a 0.3 Gm. tablet 
of bichloride of mercury to prepare a 1: 2000 solution? A. 
Let x represent the unknown number of cubic centimeters of water « 


to be used. Then the tablet has the same ratio to the unknown 
number of cubic centimeters of water, as 1 is to 2000; since whatever 
the quantity of fluid will be, the 0.3 Gm. tablet must be g945 part 
of it. Writing the problem in the form of a proportion, we have, 
OS: oe-es 12000 ' 

The extremes in this example are 2000 and 0.3. 

The means in this example are x and 1. 

Since the product of the means is equal to the product of the 
extremes, 

x = 0.3 X 2000 = 600 
Therefore, we dissolve the tablet in 600 c.c. of water. 


SUMMARY OF SOLUTIONS 


The difficulty in solving problems in solutions may be readily 
overcome if the nurse will work out each problem in a systematic 
manner. Before solving any problem she should determine the 
following points : 

1. Is the solution to be prepared from a powder, a salt, or other 
crude substance? Such problems may be solved by Rule 1, 
page 44. 

2. Is the problem one in which it is required to prepare a 
definite quantity of a weaker solution from a stronger stock solu- 
tion? These problems should be solved according to Rule 2, 
page 46. 

3. Is the problem one in which to determine the quantity 


at 


s 
4 
oy 
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minium “Acetate. (Burow’s 

Solution) Stock sol. 4 pate 

Aluminium Acetate (Burow’s 
poe forlocaluse .. . 
Argyrol | . uk nde Soke 


Hichloride of Mercury 
(Mercurie Chloride or Corrosive 
Sublimate) aqueous solution . 

Bichloride of Mercury (Stock 
Solution) . . 

Bichloride of Mercury (Alcoholic 
SOMbION) co sa 

Borie Acid . 


: em Chloride (for ‘intravenous 


se) 
Calcium Hydroxide Solution (ime 
WACOD) sce ls es 
Carbolic Acid . . . . 
Collargol . . es 
Cocaine Hydrochloride « Nee Ls 
Chlorine Water ae 
Secours bon. eke Ys 
Cresol_ . 
Dakin’s solution - (Sodium Hypo- 
chlorite). .%. 
Eserine Sulphate. . .. . 
Eserine Salicylate é 


_ Formalin (Stock) Solution . 


Formalin (for local use). . . . 

Gentian Violet . ane 5 

Glucose (for intravenous use) | 

Hexylresorcinol . . 5 

Holocain . 

Hydrogen Peroxide Ne ae 

HGEMVOles o 7 et om te For ks, Wars 

Todoform 

Tron Subsulphate (Monsell’ 8 Solu- 
tion) 


Labarracque’ 3 Solution (Solution 
of Chlorinated Soda). ... . 
Lugol’s Solution (Compound 
Hodine Solution) .. -@-. . . s 
Lysol eae ie 
Mercurochrome 

Naphthol . . 

Pilocarpine Hydrochloride . 
Potassium Chlorate . 

Potassium Permanganate 

Procaine (Novocaine) .... . 
Protargol Hier etiere 
Resorcin a ao ed G 
Sodium Chloride (salt) (Normal 
Solution) . SN eR ae 
Sodium Chloride (salt) (Physio- 


logical Solution) 
Silver Nitrate . 
Zine Chloride 
Zine Sulphate . 


_ PERCENTAGE or SOLUTION © 


50 to 95% 
2to 7% 


4 to 2% 
5 to 25% 


1-1000 to 1-10000 


2% 


0.01 to 0.1% 
3% 


5 to 50% 


13% 


1—5000 to 3% 


QUANTITY TO 
Quarr 


gr. ili-3 in 


ei yie ; i - 
5v-53ii 


Biv 


3it-viii 
3i 


grs. ii-xv 


5i3-iiig¢ 
Siv 
3vi 

3i2 
3i-3i 
iis 


53-3 xvi 


grs. XXXV 


5J 


termined, the eae Aa be saived eee ia a ap) 
priate rule, preferably with pencil and paper. re 

Finally, it must be remembered that one can only become expert 
in solving solution problems by continual practice. 


PROBLEMS 


STRENGTHS 


~ 


Express the percentage strength of the following solutions : 

1. 150.0 c.c. of solution containing a 0.3 Gm. tablet of bichloride 
of mercury. 

2. 500.0 c.c. of solution containing 0.6 Gm. of potassium per- 
manganate. 

3. 30.0 ¢.c. of solution containing 0.5 Gm. of boric acid. 

4. One quart of solution containing 3ii of alcohol. 

5. One pint of solution containing 3i4 of carbolic acid. 

Express the ratio strength of the following solutions : 

1. 500 c.c. of solution containing 10.0 Gms. of boric acid. 

2. 3000 c.c. of solution containing 0.25 Gm. of silver nitrate. 

3. 5 pints of solution containing two gr. vii ss tablets of bi- 
chloride of mercury. 

4. One pint of solution containing 3vi and grs. xv of silver 
nitrate. 

5. 3x of solution containing 3v of carbolic acid. 

Express the following percentages in ratios: 4%, 0.6%, 0.9%, 
8%, 20%. : 

Express the following ratio strengths in percentage: 1; 30, 
1: 2500, 1: 60, 1: 5000, 1: 75. 


SOLUTIONS FROM POWDERS AND CRUDE SUBSTANCES 


In each of the following problems determine the quantity of 
powder or crude substance to be used: 

1. To prepare two quarts of a 2% boric acid solution. 

2. To prepare one quart of a saturated solution of sodium bi- 
carbonate. 

3. The quantity of salt needed to prepare one quart and a half 
of physiological salt solution, 
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4. The quantity of salt needed to prepare enough normal salt 
solution for two intravenous infusions. 

5. To prepare 1 pint of a 4% creolin solution. 

6. To prepare one gallon of a 2% carbolic acid solution. 

7. To prepare 8 ounces of a 25% glycerin solution. 

8. To prepare a saturated solution of sodium bicarbonate for 
an ear irrigation. 

9. To prepare a 5% sodium bicarbonate solution for washing 
out the stomach. : 

10. To prepare a saturated boric acid solution for an ear 
irrigation. 
From Stock SoLutions 


In each of the following problems determine the quantity of 

stock solution to be used: 

1. To prepare 2500 c.c. of a 1: 8000 solution of bichloride of 
mercury from a 5% solution. 

2. To prepare 1000 c.c. of a 1 to 5000 solution of bichloride of 
mercury from a 1 to 30 solution. 

3. To prepare 1 gallon of a 2% solution of creolin from a 1:4 
solution. 

4. To prepare 1000 c.c. of a 1: 500 Burow’s solution from a 2% 
solution. 

5. To prepare one quart of a 1: 10000 silver nitrate solution 
from a £% solution. 

6. To prepare 15 ounces of a 2% carbolic acid solution from a 
50% solution. 

7. To prepare 500 c.c. of a 4% solution of formalin from a 40% 
solution. 

8. To prepare enough of a 1: 5000 solution of mercury oxy- 
cyanide from a 2% solution for a bladder irrigation. 

9. How many tablets of cocaine hydrochloride gr. $ should be 
used to prepare 4 ounces of a 3% solution? 

10. How many tablets of morphine sulphate gr. + should be 

used to prepare 60 c.c. of a Magendie’s solution? 


SOLUTIONS FROM TABLETS 


In each of the following problems determine the quantity of 


water to be used: 
1. To prepare a 1: 8000 solution from a 0.2 Gm. tablet of 


bichloride of mercury. 


sium nee 

4. To prepare a }% solution of novocaine from teint of g : 

5. To prepare a 1 to 2500 solution of mercury oxycyanide 
from a 0.1 Gm. tablet. 7 

6. To prepare a 1 to 20 solution of sodium bicarbonate from a 
tablet of gr. v. 

7. To prepare a 2% solution of 1 mercury oxyeyanide fast a 
tablet of 0.56 Gm. 

8. To prepare a 5% solution of corrosive sublimate from a 
tablet of 0.1 Gm. 

9. To prepare a solution of bichloride of mercury containing _ 
gr. v to the Ji from tablets of gr. iii. 

10. To prepare a bichloride of mercury solution gr. i to the 

quart from tablets of 0.1 Gm. 


MIscELLANEOUS 


In each of the following problems determine the rule to be 
applied and solve the problem accordingly : me 
-1. In how much water should a gr. v bichloride of mercury 
tablet be dissolved to prepare a 0.05% solution. 
2. How many tablets of cocaine hydrochloride gr. } should 
be used to make 5ii of a 1: 50 solution? 
3. How much sodium bicarbonate should be used to prepare 
a sufficient quantity of a 5% solution for five wet dressings for a 
wound of the hand? 
4. How much of a 3% solution should be used to prepare 
1500 c.c. of a 1: 10000 silver nitrate solution? 
5. How much phenol should be used to prepare 30 c.c. of a 4% 
solution ? 


CHAPTER IV 


ANTISEPTICS 


Antiseptics or disinfectants are drugs which check the growth 
of bacteria (bacteria are very small unicellular microscopic 
organisms, many of which cause disease). They are divided into 
two groups: Germicides, or Bactericides, and Antiseptics. 

Germicides or disinfectants are drugs which destroy bacteria. 
Antiseptics are drugs which check the growth of bacteria. The 
terms, however, are frequently used interchangeably and a dis- 
tinction between the terms germicide and antiseptic is not always 
made. ; 

Deodorants are drugs, most of which are also antiseptics, which 
destroy unpleasant odors. 

Classification: Antiseptics may be classified in two ways: 
(1) according to the chemical nature of the substance; (2) ac- 
cording to their practical use. 

We shall first discuss the most important members of each 
chemical group and then classify them according to their use 
in medicine. 

Mode of Action. Germicides, or Bactericides, destroy bacteria 
by chemical action on the bacteria. This is accomplished in three 
ways: (1) by a chemical combination of the drug with the proteins 
of the bacteria; (2) by liberating oxygen which destroys bacteria ; 
(3) by eliminating elements necessary for growth and develop- 
ment of bacteria. 

Substances like bichloride of mercury or carbolic acid, or salts 
of various metals, combine with the proteins in bacteria. In order 
to destroy bacteria the solution of a germicide must penetrate into 
the bodies of the bacteria and they must, therefore, be used in a 
dilute solution. If a wound is covered with organic material, such 
as pus or blood, the antiseptic will combine with the proteins of 
that material and prevent the action of the antiseptic on bacteria. 

An antiseptic solution must be changed frequently in order to 
remove pus, blood, and other organic material which has com- 


bined with the antiseptic. 
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The substances se liberate oxygen, su 
and potassium permanganate, only liberate oxyg th 
come in contact with organic material, such as pus or mbisedl i | 
wound. Consequently when the wound is clean, oxygen will not “ 
be liberated and the substance will not be effective. in 
Some antiseptics act by eliminating the necessary elements” 
for the growth of bacteria, such as moisture, protein material, 
~and heat. Bismuth and iodoform preparations, for example, act — 
as antiseptics by removing moisture from the wounds. 
Selective Action. Certain antiseptics are effective principally 
for certain types of bacteria and, to a very slight extent, for others. 
Gentian Violet, for example, is effective principally for infections 
by staphylococci. Acriflavine is useful for infections with bacteria 
belonging to the colon bacillus group. “j 
Essentials of a Good Antiseptic. Antiseptics are usually in- 
jurious to the tissues as well as to the bacteria. The best antiseptic 
and the best solution of an antiseptic, therefore, is one which is 
most destructive to bacteria and only slightly injurious to the 
tissues. 
The ideal antiseptic should also prevent absorption of infectious 
material from the wound and create a flow of serum into the wound, 
rather than from the wound. 


eer 


CHEMICAL CLASSIFICATION 
Antiseptics may be classified according to the chemical nature 
of the substances into two groups : 


1. Inorganic Antiseptics 
2. Organic Antiseptics 


INORGANIC ANTISEPTICS 
MERCURY PREPARATIONS 

The following preparations of mercury are used principally as 

antiseptics : 

Mercuric Chloride 

Bichloride of Mercury or Corrosive Sublimate 
(Hydrargyri Chloridum Corrosivum) 

This is used as an antiseptic in 1-10,000 to 1-1000 solutions. 
Continued use of mercuric chloride is apt to irritate the skin, 
causing redness and itching. The solution should always be 
fresh, as the preparation combines with the bacteria so that old 
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solutions become inactive. It cannot be used to disinfect instru- 
ments as it turns them black (corrodes). 


Mercuric Cyanide 
(Hydrargyri Cyanidum) 

This is used in solutions of 1-4000 to 1-2000 like bichloride of 
mercury, but it does not corrode instruments and does not injure 
the skin. 


Mercury Oxycyanide 
(Hydrargyri Oxycyanidum) 

This is used like bichloride of mercury. It has a greater anti- 
septic power, is less injurious to the tissues, and does not corrode 
instruments. It is used in 1-5000 solutions. 


Mercurochrome 220 Soluble 

This is a complex salt of mercury, bromine, and fluorescein, 
which contains 23 to 24% mercury. It acts rapidly as a strong 
germicide. It is used principally in infections caused by the 
Colon bacillus and the Staphylococcus aureus. It is used for 
bladder irrigations in gonorrhoeal infections in 1 to 24% solutions. 
In infections of the bladder it is used in 1% solutions. It is 
used in the eye in 24% solutions. 

It has recently been used effectively by direct injection into 
the veins in cases of septicaemia, since it does not coagulate the 
proteins of the blood. About 10 to 30 c.c. of a 4 to 1% solution 
is usually given for this purpose. The quantity fuse varies with 
the patient. Because it is a mercury preparation it is irritating 
to the kidneys and may cause bloody urine or albumin in the urine, 
nausea, vomiting, and diarrhoea. Since it is eliminated by the 
kidneys, it is also given by injections into the veins for septic 
infections of the kidneys. 

Sublamine 
(Mercuric Sulphate Bthylendiamine) 

This is similar to calomel. It is used in solutions of 1—-1000 to 
disinfect the hands, and for irrigations. It is also given in 3-4% 
solutions intramuscularly for syphilis. 


COLLOIDAL SILVER PREPARATIONS 


The preparations of silver act as astringents and are slightly 
antiseptic and germicidal. When silver preparations are pre- 
pared by combining the silver with proteins or albumins, col- 


very eels These silver preparations act ‘prince 
septics and germicides. They are not irritating and are o1 
slightly astringent. They are principally used as antiseptics 
mucous membrane lined cavities such as the conjunctiva of th y 
eye, the nose, the throat, and the genito-urinary tract. They are 
especially effective in gonorrhoeal infections. 

The preparations commonly used may be divided into oe 
groups: 


1. The Protargin mild type 
2. The Protargin strong type a 
3. The Collargol type 2 an 


PROTARGIN MILD PREPARATIONS 


These preparations contain from 19 to 30% of silver, mostly ae 
combined with proteins and are therefore not irritating. They © 
are used in from 5 to 50% solutions. They are also soothing 
and protective to the mucous membranes. 
Argyrol 
Silver Vitellin 

This is a compound of silver oxide and proteins, containing 20-25% 
of silver. It is used locally as an antiseptic and an astringent on 
mucous membranes in 10-25% solutions, which are not irritating 


to the tissues. Argyrol should be very carefully used, as it stains 
linen a dark brown color. 


Protargin Mild 


This is a combination of silver oxide and proteins. It is non- 
irritating and is used in the same strengths as argyrol. 


Argyn 


+ 


This is a colloidal compound of silver oxide and albumin containing 
about 20 to 30% of silver. It is used in the same strengths as argyrol. 


Cargentos 


This is a 50% albuminous solution of silver with casein. It is used 
as an antiseptic, in the form of tablets, vaginal tampons, dusting 
powder, ointment, or suppositories. 


Solargentum 


This is a compound of silver and gelatin containing 19 to 23% of 
silver. 


Vargol 


This is a compound of silver and gelatin containing 19 to 28% of 
silver. It is used in the same strengths as argyrol. 


7 2 a A 
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Neosilvol | 
This is a colloidal combination of silver iodide with a protein, 


¥ containing 20% silver iodide. It is used in the same strengths as 


argyrol. 


Lunosol 

This is a colloidal preparation of silver chloride containing about 
10% of silver chloride. It is used in strengths of 1: 1000 for irrigations, 
and for local applications up to 25 to 50%. 
Collene 

This is a colloidal silver salt in a permanent suspension. It is not 


irritating and does not discolor the skin. It is used in full strength. 


PROTARGIN STRONG PREPARATIONS 


These contain from 7 to 8.5% of silver; they are strong germi- 
cides, but they are more irritating to mucous membranes. They 
are used in from } to 10% solutions. 


Protargol 
Protein Silver Salt 


This is a compound of albumin and silver containing 8.3% of silver. 
It is used as an antiseptic, and as an astringent on mucous membranes 
in 1 to 10% solutions; as irrigations in 1-1000 to 1-2000, and in the 
form of bougies and tampons in 5-10% solutions. 


Protargin Fortius 


This is a combination of silver and protein containing 7 to 74% of 
silver, which is not irritating. It is used in the same strengths as 
protargol. 


Proganol 


This is a compound of silver and albumose containing 8.3% of silver. 
It is used in the same strengths as protargol. 


COLLARGOL PREPARATIONS 


These preparations contain about 78% of silver. They contain 
a larger proportion of metallic silver and less of silver combined 
with protein. They are used principally in 1-500 to 1% solutions 
and are frequently given by direct injection into the veins, 
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is a compound of colloidal silver with an alkaline protein con- 
ning about 20% of silver. It is used in the same strengths as 
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Collargol (Colloidal Silver Credé) 
(Collargolum) b 


This is a solution of a very finely divided silver in albumin, con 
taining about 85% of silver. It is used as an antiseptic both locally, 
and injected into the blood. It is sometimes given by mouth in doses 
of 0.06 Gm. (gr. i). 

It is often given by direct injection into the veins in cases of sepsis, 
in 4% solutions. It is also used in the form of bougies, vaginal sup- 
positories, and dusting powders. 


Collargol Ointment 
(Unguentum Credé) 

This contains 15% of collargol. It is used principally in acute 
mastitis, or inflammation of the breast. About 2.0-4.0 Gms. (grs. 
xxx-3i) are rubbed thoroughly on the skin. 


ALUMINIUM PREPARATIONS 


There are a number of preparations of aluminium which are 
-used chiefly as antiseptics. They are especially useful when an 
astringent effect is also desired. 


Aluminium Acetate Solution 
(Burow’s Solution) 


This is used in 4 to 2% solutions and is especially valuable 
when it is desired to harden the tissues. 


Alumnol 
(Alumini Naphtholsulphonas) 


This is used in 4-1% solutions as a surgical antiseptic, as a gargle, 
and for douches. 


BISMUTH PREPARATIONS 


There are a number of preparations of bismuth, consisting of 
bismuth combined with a carbolic-acid derivative, which are used as 
dusting powders. Bismuth itself is only slightly disinfectant, but 
because it is insoluble it absorbs the fluid from the wounds and the 
bacteria are unable to grow. Most of the antiseptic action, however, 
is due to the phenol derivative. 


Bismuth Subgallate (Dermatol) 
(Bismuthi Subgallas) 


This is used as an antiseptic dusting powder on wounds. Gauze 
soaked in bismuth is now frequently used instead of iodoform gauze. 
Bismuth paste is frequently injected into deep wounds (sinuses) to 
make them heal more rapidly. 
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Bismuth Subcarbolate 
(Bismuthi Subcarbolas) 
Airol 
(Bismuth Iodosubgallate) 
This combines the action of iodoform and bismuth and is odorless. 


Thioform 
(Bismuthi Dithio Salicylate) These are used as antiseptic and 
XNeroform astringent dusting powders for wounds 


(Bismuthi Tribromphenolas) and various skin diseases. 


ZINC PREPARATIONS 
Zinc Sulphate 


This is used occasionally to disinfect stools or urine. It is mixed 
with 2 parts of salt. 


Iron Sulphate 


This is used to disinfect stools and urine and is dissolved in an 
equal amount of water. 


SULPHUR PREPARATIONS 


Sulphur is an element which occurs in the form of a yellow powder. 
It is found in volcanoes and also as compounds of various metals 
forming sulphides (a sulphide is a compound of sulphur with another 
element or with a metal). The action of sulphur is due to the sul- 
phides which it forms in the body. 

Applied to the skin it slightly checks the growth of bacteria and 
destroys parasites (parasiticide). It is used on the skin principally 
in the form of an ointment. It stains silver objects black, by forming 
silver sulphide. 


Sulphur Ointment 
(Unguentum Sulphuris) 


This contains 15% of sublimed sulphur with benzoin and lard. 


Liver of Sulphur or Sulphurated Potassa 
(Potassa Sulphurata) 

This is a preparation of sulphur which is often used in ointments 
and baths in doses of 3i-vi to a gallon of water. It has a decided 
corrosive action. 


Sulphur Dioxide 

Sulphur dioxide or sulphurous acid is a gas which is formed when 
sulphur is burned. It is one of the oldest disinfectants in medicine, 
being used since 1771. It is an excellent disinfectant for rooms, but 
it is apt to injure clothing, linens, carpets, etc. 
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‘Uses. — Sulphur « ormed sulph 
masses are oe in the room. The sulphur should b 
metal or porcelain dish placed in a basin of water, and the 
=! should then be burned. All cracks and keyholes in the roon 
be tightly closed. i 
a ICHTHYOL ot ee 


Ichthyol is a substance obtained from a peculiar bituminous mineral es 
found in the Tyrol. It is formed as deposits of fossil fish and contains 
about 10% of sulphur in the form of sulphoichthyolic acid. = 

Ichthyol is used as an antiseptic in various skin affections, and to 


should: 


soften the skin. a 
PREPARATIONS Se 
Ichthyol 0.2-2.0 c.c. m. iii-xxx ae 
(Ammonii Ichthyosulphonas) me : 
This is a reddish brown substance which dissolves readily in water. ae 
It is used in the form of watery solutions or ointments in from 1-20% _ : \s 
solutions. = 


Ammonium Ichthyolate or Hirathiol 
(Ammonii Sulphoichthyolicum) 
Ichthargan 
(Argenti Ichthyosulphonas) 


This contains 30% of metallic silver and 15% of sulphur. It com- — 
bines the action of both. y 
Thiol 


This is an artificial substance formed by the action of sulphur on 
the tar obtained from brown coal. It acts likeichthyol. It is used in 
the treatment of burns and skin diseases. It comes in the form of 
dry thiol containing 8% of sulphur, or as liquid thiol containing 2% 
of sulphur. 
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IODINE (IODUM) 


Iodine is a non-metallic element obtained from the ashes of 
sea weeds. Iodine itself is not used in medicine, but various 
solutions and compounds of it are frequently employed. The 
iodides are salts of iodine which are given internally. 

Antiseptic action. Iodine checks the growth of bacteria, having 
a marked disinfectant action. It is used very extensively to 
disinfect the skin in preparation for operations. It should not 
be applied in a concentrated solution or when the skin is moist, 
as it is then apt to cause blisters or even to destroy the deeper 
tissues, 

Local action. Iodine stains the skin a dark-brown color and 
makes it red and warm. Strong solutions cause blisters and may 


K a b Poisonous Effects 


ae a Acute poisoning from iodine occurs very rarely; usually from the 
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Pr injection of iodine into cysts in order to obliterate them, and occasion- 
ally from iodine taken with suicidal intent. ay 


Symptoms 


1. Metallic taste in mouth. Nausea and continuous vomiting. 
The vomited matter contains iodine which turns blue if starch is also 
present. 

2. Diarrhoea. 

3. Cyanosis (blue color of the skin). 

4. Collapse, rapid thready pulse, cold moist skin, slow shallow 
breathing, and dilated pupils. Death may occur in a few days. 


Tréatment 


Give boiled starch as an antidote. Protect the mucous membrane 
with albumin water, milk, or other protecting drinks ; treat the collapse 
with heart stimulants, such as caffeine, atropine, strychnine, etc. 


‘¢Todism”’ 


Continued use of iodine often causes the following symptoms, in 


susceptible individuals : 
1. Skin eruptions, beginning at the site of application, consisting 


of areas of redness. 
2. Increased secretion of mucus from the nose and bronchi. 


3. Rapid pulse. 
4. Nervousness and tremors of the fingers. 
The symptoms usually disappear when the iodine applications are 


stopped. 
PREPARATIONS 


Tincture of Iodine 0.06-0.3 ¢.c. m. i-v 
(Tinctura Iodi) 


This contains 7% of iodine and 5% of potassium iodide in alcohol. 


Compound Iodine Solution 0.2-0.8 c.c. m. ili—xii 
(Liquor Iodi Compositus) 
(Lugol’s Solution) 

This contains 5% of iodine dissolved in 10% of potassium iodide 
solution. 


. : 
Iodine Ointment 
(Unguentum Iodi) 

This contains 4% of iodine. 
Sulphur Iodide 
(Sulphuris Iodidum) 

This is a mixture of iodine and sulphur. 


IODOFORM | 


Iodoform is a yellow crystalline powder which has a very char- 
acteristic odor and a sweet taste. It is a compound of methane 
(marsh gas) with iodine and contains about 97% of iodine. 

Action. Applied to the skin, to wounds, or mucous membranes, 
iodoform acts as a mild antiseptic and disinfectant. It absorbs 
the fluids from the wound and in this way it prevents the growth 
of bacteria. Iodoform is very soothing to the skin or mucous 
membranes. 

Poisonous Effects 


Iodoform is often absorbed into the blood from wounds or sinuses, 
especially when the surface of the wound is very extensive. This is 
more apt to occur in adults or susceptible individuals. It produces 
the following characteristic poisonous symptoms: 

1. In mild cases there may be only a rise of temperature; 104° to 
105° F. Headache, dizziness, very rapid pulse, and loss of appetite 
also occasionally occur. 

In severe cases the following symptoms may also occur: 

2. The patient feels depressed, downhearted, even melancholic. 

3. Hallucinations (ideas of being persecuted and attempts at 
suicide). 

4, Delirium, even mania. 

5. Collapse, which may cause death. 

The symptoms may last for several hours or days. Occasionally 
there is no excitement, the patient goes into stupor and dies of collapse. 
Sodium bicarbonate is the antidote. 
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PREPARATIONS 
Iodoform 0.03-0.2 Gm. grs. }-ili 
(Iodoformum) 
CHLORINE (CHLORUM) 


Chlorine is an element which occurs in the form of a greenish 
yellow gas. It is obtained from sea salt, and a number of its 
compounds are used as disinfectants. 

Chlorine, bromine, and iodine are three closely related elements 
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called halogens, since they are all obtained from the sea; thus: 
chlorine from sea salt, bromine from sea water, and iodine from 
sea weeds. 

Chlorine gas is one of the most efficient disinfectants known, 
especially when it is used in the presence of moisture. The chlorine 
combines with the hydrogen of the water, setting oxygen free. 
The oxygen then destroys the bacteria. A 0.3% solution of 
chlorine will destroy even the spores of bacteria in about three 
hours. It also removes obnoxious odors very readily (deodorant). 
- Uses. Chlorine is used principally to disinfect stools and urine. 
It is used in the form of chlorinated lime, which liberates chlorine 
gas. It has a special advantage in removing foul odors. Con- 
centrated chlorine gas, liberated by a specially constructed gen- 
erator, is used to disinfect rooms. It is very efficient, but it 
bleaches various dyed materials. It is prepared by placing a dish 
containing equal parts of black oxide of manganese and salt in 
the center of the room. To this is added one tablespoonful of 
strong sulphuric acid, diluted one third. Enough chlorine gas 
will thus be formed to disinfect the room. 

Chlorine gas has recently been used in the treatment of influenza. 
It is given by inhalation in very dilute form by means of a special 
apparatus. 


PREPARATIONS 


Chlorinated Lime or Bleaching Powder 
(Calx Chlorinata) 

This is a grayish white powder containing 35% of chlorine gas when 
fresh. It is made by the action of chlorine on calcium hydroxide or 
slaked lime. It is sometimes erroneously called chloride of lime. 
It consists of calcium hypochlorite and calcium chloride. A fresh 
powder forms a clear solution; otherwise the solution becomes turbid. 

It is used as a disinfectant for stools and urine. A 5% solution 
is usually added to the stool or urine which is allowed to stand for a 
half-hour before it is poured into the toilet. 


Solution of Chlorinated Soda 
(Liquor Sodae Chlorinatae) 
Labbaracque’s or Javelle’s Solution 

This is a solution made from chlorinated lime and sodium carbonate. 
It contains sodium hypochlorite and sodium chloride. It liberates 
about 24% of chlorine gas and is used for cleaning medicine droppers, 
douche nozzles, and other small utensils. It is especially valuable to 
remove stains. It is occasionally given internally in half a tumbler 
of warm milk. 


ibd alte ba ee 4 _— 

This is a strongly alkaline solution of sodium 
rapidly dissolves the bodies of all bacteria, except t! tub 
It dissolves all secretions such as sputum and also destroys unpl asa 
odors. It is therefore a disinfectant, antiseptic, and deodorant. 
is said to be a stronger disinfectant than carbolic acid. It is also used — 
in testing the sputum and other secretions for tubercle bacilli. Anti- 
formin is used externally in 2-10% solutions, and as a spray in 1-1000 
solutions. 


Dakin’s Solution 


Dakin’s solution is a specially prepared solution of sodium 
hypochlorite. This substance has long been used as an antiseptic 
in the form of Labarracque’s or Javelle’s solution. Dakin’s solu- 
tion is prepared in a very special way. It must contain exactly — 
0.45-0.50% of sodium hypochlorite. If the percentage is less the 
solution is inactive; while if it contains more, the solution is very _ 
irritating. Furthermore, the solution must be absolutely neutral  __ 
in reaction when tested with phenolphthalein, otherwise the : 
solution cannot be used. 

Action. Dakin’s solution is one of the best antiseptics now in 
use. The employment of this substance according to the method 

devised by Dr. Carrel practically revolutionized the treatment 
of wounds in the World War and since. It is about fifteen times 
as strong in its antiseptic power as carbolic acid; yet it does not 
injure the young growing tissue cells, consequently it does not 
retard healing as do most other antiseptics. 

Dakin’s solution produces its effect by liberating free chlorine 
which combines with some of the constituents (the NH radical) 
of the proteins in the wound, thus forming new compounds called 
chloramins which are the active antiseptic substances. At the 
same time they increase the flow of lymph from the wound surfaces. 


Carrel-Dakin Method of Treatment of Wounds 


The practical method for using Dakin’s solution in the treat- 
ment of wounds was originally devised by Dr. Alexis Carrel of 
the Rockefeller Institute. 

A fresh, exactly neutral solution is allowed to flow into the 
wound by means of a specially constructed apparatus. This 
apparatus consists of a graduated bottle and a long tube which 
terminates in a number of fine rubber tubes with small holes in 
their sides, These terminal tubes, wrapped around with small 
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pieces of gauze, are placed in the wound in such a position that 


the fluid runs downward but in contact with every part of the 


wound. Small pieces of gauze are placed between the tubes. 


About every two hours enough fluid is allowed to flow through 
the tubes to just fill the wound. This intermittent flow is essential 
because the solution is absorbed by the tissues and new fluid is 
then required. 

Dakin’s solution dissolves clots and dead tissue in the wound. 
It is therefore essential that all the blood vessels be tied before 
the treatment is begun, since dissolving a clot over an open blood 
vessel may cause a hemorrhage. : 

Since Dakin’s solution is irritating, the skin around the wound 
should be covered with sterile vaseline for protection. If the 
patient complains of pain, it means that the solution is flowing 
under too great pressure or that it has not been properly prepared. 


PREPARATIONS 


Surgical solution of Chlorinated Soda. (Dakin’s Solution.) 
This is a specially prepared exactly neutral solution of sodium 
hypochlorite. 


Chloramine T (Chlorazene) 

This is a sodium compound of a complex organic chlorine prepara- 
tion. It is four times as strong as phenol. It acts like Dakin’s solu- 
tion; it is more stable, lasts longer, but it has not the dissolving power 
of Dakin’s solution. Itis used in 1 or 2% solutions applied in the same 
manner as Dakin’s solution. It is also used as a mouth wash and as 
an irrigation for the urethra, bladder, and uterus. 


Chloramine B 

This is a sodium preparation of a complex organic chlorine prepara- 
tion (Sodium benzenesulphochloramene). It is used in the same 
manner and it has the same effects as chloramine T. 


Chlorcosane 

This is a thick liquid consisting of liquid paraffin containing chlorine 
in a stable, non-active combination. This substance is used merely 
as a solvent for dichloramine T so as to prevent the chlorine combining 
with the oil (which is already combined with chlorine) which would 
otherwise prevent its action. It is used as a spray. 


Holazone 

This is a complex organic chlorine compound. It acts like Dakin’s 
solution but it does not decompose readily. It is used in tablets of 
0.004-0.008 Gm. together with sodium borate and sodium chloride. 
Each tablet is dissolved in a liter of water. 


This i is an Seite ‘chlorine’ 1 
not dissolve very readily i in water. 
15% solutions. It is used as a spray for the nose and tl 
wounds; usually dissolved in chlorcosane, or in ‘chlorinated p 
or in chlorinated eucalyptol. 


Hychlorite 


This is a solution of chlorinated soda 4.05 Gms., sodium chloride 
3.2 Gms., calcium hydroxide 0.17 Gm. It acts like Dakin’s solution 
but it is less alkaline, and contains more chlorine. It is used in solu- 
tions of 1 : 1000 to 1 : 100 for irrigations. It is used in direct applines . 
tions in 1:1 or 1: 2 solutions. 
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BORIC ACID 


Boric acid, or boracic acid, is a weak acid formed by the com- 
bination of the element boron with hydrogen. 

Local Action. Applied to the skin or mucous membranes, 
boric acid checks the growth of bacteria (antiseptic action). It 
is also soothing to the skin. 

Boric acid is rarely used internally, but when it is given, it : 
increases the flow of urine. 

Uses. Boric acid is used as an antiseptic for inflamed mucous 
membranes in the eyes, nose, or mouth. It is especially valuable 
as a mouth wash and gargle because of its mild action, and it is © 
the principal ingredient of most mouth washes. It is also used to 
irrigate wounds and abscess cavities. 
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PREPARATIONS 


Boric Acid (Boracic Acid) 0.3-1.0 Gm. grs. V-xv 
(Acidum Boricum) 

For external use 2~5% solutions are employed. 
Sodium Borate (Borax) 0.3-1.0 Gm. grs. V-xv 
(Sodii Boras) 
Glycerite of Boroglycerin 
(Glyceritum Boroglycerini) 

This is a compound formed by heating boric acid in glycerin. It 
contains 31% of boric acid. 
Liquor Antisepticus 


This is a compound containing 2% of boric acid, together with ben- 
zoic acid, thymol, eucalyptol, oil of peppermint, and oil of thyme. It 
is also marketed under the name of Glyco Thymoline. 
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Dobell’s Solution 
This contains 14% of sodium borate, carbolic acid, sodium bicar- 


bonate, glycerin, and water. It is used as an alkaline gargle and as 
an antiseptic nasal douche. 


Boric Acid Ointment 
(Unguentum Acidi Borici) 
This contains 10% of boric acid. 


Listerine 


This is a compound containing 21% of boric acid, together with 
benzoic acid, thymol, eucalyptol, oil of wintergreen, oil of pepper- 
mint, tincture of baptista, alcohol, and water. 

** Borosal ”? Solution 

(Thiersch solution) 

This is a solution made by dissolving a Thiersch powder in 1000 c.c. 
or a quart of water. 

Each Thiersch powder contains: 

Boric Acid 15.0-30.0 Gms. 41 
Salicylic Acid 2.0- 4.0 Gms. ie pe | 


Thiersch solution is used as an antiseptic dressing, and is particu- 
larly valuable to soften the skin. 


OXIDIZING DISINFECTANTS 


The following substances act as disinfectants by liberating 
oxygen when they come in contact with pus or organic material. 


HYDROGEN PEROXIDE 


Hydrogen peroxide, or hydrogen dioxide, is a liquid which is a 
chemical compound of equal parts of hydrogen and oxygen. A 
3% solution of hydrogen peroxide is used in medicine. 

Action. Hydrogen peroxide solution is decomposed when it 
comes in contact with organic matter, such as pus or blood. It 
then yields bubbles of oxygen. The oxygen then destroys the 
bacteria with which it comes in contact and disinfects the tissues. 
At the same time it helps to loosen membranes and pieces of dead 
tissue (sloughs). The effect of the peroxide wears off very rapidly. 
The more pus or dead tissue present in the wound, the more 
oxygen is liberated. 

Hydrogen peroxide is used principally to irrigate wounds or 
sinuses containing pus. It is also used in infections in the mouth 
and throat and other mucous membrane lined cavities. 

It is used, together with sodium bicarbonate, to bleach the hair. 


iquor Hydrogent buen ; - | 
This contains about 3% of i abeaoe nates nee ni: 


. volumes of oxygen for every volume used. 


Metallic Peroxides 


The following drugs are compounds of hydrogen peroxide made by 
Nana the hydrogen by a metal. They act as disietoctantey! al 


slowly. They are often used Deis as intestinal il antiseptics. 


Calcium Peroxide 0.06-0.3 Gm. grs. i-v ; 
(Calcii Peroxidatum) a 
Magnesium Peroxide 0.25-0.5 Gm. grs. lv—vili 


(Magnesii Peroxidatum) 
Sodium Peroxide 
(Sodii Peroxidatum) 


This is only used externally in the form of a paste or soap in skin 
diseases like acne. 


Oxone 
This is a preparation of fused sodium peroxide. 
Strontium Peroxide 
(Strontium Peroxidatum) 
Zinc Peroxide 
(Zincum Peroxidatum) 


These are used externally in the form of gauze, as a dusting powder, 
or a 10% ointment. Peroxide zinc soap is a soap containing 10% of 
zine peroxide. 


POTASSIUM PERMANGANATE 


Potassium permanganate is a salt of manganese. 

When potassium permanganate comes in contact with organic 
substances, such as the albumins of the tissues, it combines with 
them and liberates oxygen, which destroys bacteria, acting as an 
antiseptic and disinfectant. When it has combined with the 
albumins, it no longer liberates oxygen and is therefore not effec- 
tual. For the hands and wounds it is used in 1-3% solutions. It 
is also used as a gargle and for douches in 1-1000 to 1% solution. 


It is used occasionally in poison ivy rash. In India it is used for 
snake bite. 
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Potassium Permanganate 0.06-0.2 Gm. grs. i-iii 
(Potassii Permanganas) 


Zinc Permanganate 
(Zinci Permanganas) 


This acts like potassium permanganate and is principally used as an 
injection in gonorrhea. 


ORGANIC PREPARATIONS 
CARBOLIC ACID (PHENOL) 


Carbolic acid or phenol is a crystalline solid substance which 
readily absorbs moisture from the air. It is made by distilling 
coal tar; it dissolves readily in water, alcohol, or glycerin. 

Antiseptic Action. Carbolic acid destroys all living tissues 
(protoplasm). In weak solutions (2-5%) it checks the growth 
of all bacteria except their spores, which are resistant forms. It 
is the most efficient antiseptic known. 

Local Action. Concentrated solutions destroy the skin by 
hardening or coagulating the proteins of the cells. This forms 
a white crust which becomes red and shiny. The crust falls off ina 
few days, leaving a light-brown area. Weak solutions (2-5%) 
produce a feeling of warmth and tingling followed by numbness 
and contraction of the skin. Applied to wounds, carbolic acid 
causes pain and redness with the formation of a white pellicle of 
coagulated albumin. 

Local applications of carbolic acid solutions, if prevented from 
evaporating, as when applied in the form of a wet dressing, often 
destroy the skin and deeper tissues causing gangrene. Gangrene 
of a finger or other part of the body has occasionally resulted 
from continued use of such wet dressings. For this reason its use 
as a wet dressing has been given up. 


Uses 


Carbolic acid was the first substance used as an antiseptic. It 
was formerly sprayed in operating rooms to disinfect the air, since 
most infections were supposed to come from the air. Later knowl- 
edge of the nature of infections has proven the worthlessness of 
this use. At the present time carbolic acid is used: 

1. To disinfect sinks, toilets, sputum cups, clothing, etc., in 
2-5% solutions. The articles must be soaked in carbolic acid for 


a » half hour to several hours. Knives a 
kept in stronger solutions, even full strength, 

2. To disinfect the sick room by washing the walls and furnitur 
The fumes are often inhaled from such use and cause slight pois 
ous symptoms. 

3. Itis occasionally given internally in very small doses to check” 
vomiting, and as an intestinal antiseptic to check fermentation in 
the intestines. It may cause an increased flow of a green-colored 
urine and excessive flow of saliva from such use. 


ae 


Poisonous Effects 


Acute poisoning from carbolic acid is not an infrequent occurrence 
as a result of attempts at suicide, since it is the easiest poison to obtain. 


Symptoms 4 


If a large quantity of carbolic acid is taken, the patient becomes 
unconscious and dies within a few minutes from a sudden paralysis 
of the heart and respiration. This is probably due to the sudden de- - 
struction of a large area of mucous membrane, which produces collapse. 

If smaller quantities are taken the following symptoms appear in 
the order of their onset. Some of these symptoms also occasionally 
result from the continued use of wet dressings. 

1. Pain around the mouth and lips and in the stomach. The lips 
and mouth are blanched. 

2. Nausea and vomiting. 

3. Headache, dizziness, drowsiness, and depression. 

4. Collapse: rapid thready pulse, cold moist skin, the pulse falls to 
40 or 50 per minute, the breathing becomes irregular, difficult, and 
shallow, and because of the shallow breathing, the patient becomes 
cyanotic. 

5. Finally, the patient goes into stupor and coma, and may die from 
paralysis of the respiration, in about one to ten hours. 

Occasionally, convulsions occur just before death. A very charac- 
teristic symptom of carbolic-acid poisoning is the dark-green color 
of the urine, and the odor of the acid on the breath. The fatal dose 
is usually about 3i-iv. 


Treatment 


1. Wash out the stomach with 20% alcohol. 
2. The following salts are given as antidotes, about 3iof one of the 
salts dissolved in a glass of water: 


Magnesium sulphate (Epsom salt). 
Sodium sulphate (Glauber’s salt). 
Lime water and milk. 


They form sulphocarbolates, harmless salts of carbolic acid. 
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3. Give alcohol in the form of whisky or brandy, or even in 20% 
solutions. The alcohol neutralizes the carbolic acid; its mode of 
action is unknown. (A carbolic-acid burn is readily neutralized, if 
followed immediately by the application of alcohol.) The stomach 
should be washed out, however, as the solution is readily absorbed. 

4, Protect the mucous membrane of the mouth and oesophagus with 
albumin water, flaxseed tea, or milk. Do not give oils or glycerin as 
they help to absorb the carbolic acid. 

5. The collapse is treated with heart stimulants such as caffeine, 
strychnine, atropine, etc., and the patient should be kept warm. 


PREPARATIONS 


Carbolic Acid: 
(Phenol) 


This comes in crystals which readily take up water (hygroscopic). 
It is used principally for its destructive action on tissues (corrosive 
action). 


Liquefied Carbolic Acid: 
(Phenol Liquefactum) 


This contains 90% of carbolic acid. 


Glycerite of Phenol 0.12-0.3 c.c. m, li-v 
(Glyceritum Phenolis) 

This contains 20% of phenol dissolved in glycerin. 
Carbolic Acid Ointment 
(Unguentum Phenolis) 

This now contains 2% of carbolic acid, formerly 5%. 


CARBOLIC ACID DERIVATIVES 
CRESOLS 


There are a number of oily substances which are extensively used as 
antiseptics, and are chemically closely related to carbolic acid. 

They are oily solutions, which do not dissolve readily in water and 
are used as emulsions or in soapy solutions. The antiseptic, physiolog- 
ical, and poisonous actions of all of them are like those of carbolic acid. 


PREPARATIONS 
Cresol 0.06 c.c. m. i 
This is a mixture of all the cresols. 


Compound Solution of Cresol 
(Liquor Cresolis Compositus) 

This is a 50% solution of cresol in soap solution. It is used in dilute 
solutions as a disinfectant. 
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Creolin 
This is an amare of cresol. It is used in 1-5% solutions to di 
- fect sinks, excreta, toilets, etc. It is also used in $ to 1% solutio: 
vaginal douches, and for bladder irrigations. Creolin solutions 
be made up with warm water. Ls 


"> “Lysol 

This is a 50% solution of cresols dissolved insoap. Itformsafrothy — 
solution in water and is used for douches and other irrigations in} to 
1% solutions. 


Lysoform 


This is a combination of lysol and formaldehyde which is used as a 
disinfectant in 5 to 10% solutions. 


~RESORCINOL 


Resorcinol, or resorcin, is a chemical substance made from ecar- 
bolic acid, which acts as an antiseptic and disinfectant. 

Uses. It is used principally as an antiseptic in skin diseases, on 
such as dandruff, baldness, etc. It is occasionally used as an in- 
testinal antiseptic and to reduce temperature. { 


PREPARATIONS 


Resorcinol -0.12-0.6 Gms. grs. ii-x 
(Metadioxybenzol) 


Externally this is used in 5-10% solutions. 


Euresol 
(Resorcin Monacetate) 


This acts like resorcinol and is used principally for dandruff and 
baldness. 


HEXYLRESORCINOL 
This is a complex resorcin product which is a powerful germi- 


cide seventy times as effective as carbolic acid. It is said to de- 
stroy pathogenic bacteria in less than fifteen seconds. It does 


t is eat in a » full T stones abhi on the skin and wounds, =e 2 
It is used as a mouth wash, gargle or douche, diluted in one to 


three parts of water. It is given by mouth as a urinary antiseptic, ; a 

dissolved in olive oil either in solution or in gelatin capsules. we 

When given by mouth the patient should take very little water. Lh. 
PREPARATIONS 


Hexylresorcinol solution 

(Liquor Hexylresorcinolis) 

Hexylresorcinol Capsules 0.15-0.6 Gm. gars. liss-x 
(Caprokol) 


PICRIC ACID (TRINITROPHENOL) 


Picric acid, Trinitrophen or Trinitrophenol, is a yellow crystalline © 
powder. 

When applied locally it checks the growth of bacteria (antiseptic) 
and contracts the skin and mucous membranes. It is used in the form 
of wet dressings on burns and other wounds and occasionally as 
douches. It is often applied in the form of an ointment. 

In large doses it is absorbed from the skin and causes the following 
poisonous symptoms: a yellow color of the skin and mucous mem- 
branes; the urine is also intensely yellow in color. It occasionally 
causes convulsions and collapse. 


CRESATIN 


This is a chemical compound made from cresol. It is an excellent 
antiseptic and relieves pain at the same time (analgesic action). It 
has a penetrating odor, and it does not irritate the tissues. It is used 
as a local application in the throat, in the nose, and in the ears. It is 
used in full strength or as a spray dissolved in alcohol or in an equal 
part of oil. 


ALCOHOL 


Alcohol is a very efficient antiseptic. It is generally used in 
50-70% solutions for disinfecting the hands. Stronger solutions 
are not so effective because they harden the capsules of the bacteria 
which prevents penetration of the alcohol into the bacteria. 


FORMALDEHYDE 


Formaldehyde is a gas obtained by oxidizing wood alcohol. 
A solution containing 40% of formaldehyde gas is called formalin. 
Formaldehyde gas vigorously destroys bacteria (germicide 


saat oe BER (deodorant). 


When formaldehyde gas is inhaled, it causes sting Bi 


prickling sensations in the nose, with a profuse flow of mucus 


from the nose, a flow of tears from the eyes, secretion of saliva, 
and excessive coughing, with profuse expectoration. > 


Uses 


Formaldehyde gas is used principally to fumigate rooms and 
to disinfect clothing. It is generated in the following ways: 


1. By heating a solution of formalin in the room; 150 c.c. of — 


formalin are necessary to disinfect a room of 1000 cubic feet of 
space. ; ; 

2. By heating paraform, a solid substance which liberates 
formaldehyde gas. There are numerous lamps on the market 
which liberate formaldehyde gas in this way. 

3. By a specially constructed apparatus for generating for- 
maldehyde gas. The gas is allowed to enter the room through 
a rubber tube which is inserted in the keyhole. 

When disinfecting with formaldehyde gas, the cracks in the 
door should be stuffed with cotton and the room should be kept 
closed for 24 hours. The unpleasant odor is removed by sprinkling 
ammonia water about the room. 

Formalin is used in 1-200 solutions to sterilize instruments. 
There are a number of instrument sterilizers on the market which 
generate formaldehyde gas and sterilize the instruments in this 
way. Formalin has also been used as a mouth wash and as a 
douche in 1-500 to 1-1000 solutions. 


It is occasionally used as a preservative for milk and other foods. 


A 4% solution of formalin is used to preserve tissues for microscopic 
examination. 
PREPARATIONS 
Formalin 
(Liquor Formaldehydi) 


This contains 37% of formaldehyde gas, 


Paraform or Paraformaldehyde 
(Trioxymethylene) 


This is a solid substance which liberates formaldehyde gas on heat- 


ing. It is used locally to destroy warts and also internally as an 
antiseptic. 


There are a number of other preparations which liberate formal- 


oe 


ANTISEPTICS vied 


dehyde gas in the body; they will be described under their particular 
use. 


COAL TAR PREPARATIONS 


The following substances are made from coal tar and have 
recently been introduced as effective disinfectants. 


ACRIFLAVINE 


Acriflavine, proflavine and trypaflavine are complex chemical 
substances prepared from acridine, which is a substance obtained 
from coal tar. All these substances have a yellow color. 

Although originally used for infections caused by a specific 
organism, the trypanosome which causes African sleeping sickness, 
they are now used extensively as antiseptics. 

Action. Acriflavine and proflavine are strong antiseptics, 
which are not injurious to the tissues and promote healing. The 
antiseptic property is not weakened by the serum of the blood, 
which usually weakens other antiseptics. 

Uses. Acriflavine is used in solutions and in ointments, espe- 
cially in gonorrhoeal infections, although it has been used with 
success in other infections. It is used in 1: 5000 to 1: 1000 solu- 
tions prepared with physiological salt solution. It is used for 
dressings and for irrigating wounds. It is also used as a 1% 
ointment. In gonorrhoea or for rectal irrigations, it is used in 
1: 6000 to 1: 1000 solutions. 

Acriflavine has recently been used in septicaemia by direct injec- 
tions into the veins in 4% solutions. Neutral Acriflavine is the 
preparation used because it is neutral in reaction and therefore 
not irritating to the skin. 


PREPARATIONS 
Neutral Acriflavine 
(Acriflavina Neutra) 


Proflavine 
(Proflavina) 
GENTIAN VIOLET 


Gentian Violet is an organic dye made from coal tar. It is a 
strong antiseptic. Since it is excreted in the urine, it has been 
used in cases of Staphylococcus infections of the kidney. It is 
also given intravenously in cases of sepsis due to the Staphylo- 
coccus. When given by direct injection into the veins it occasion- 
ally causes, in weak patients, cyanosis, a slow pulse and low 


7 ses ae 
This is an emulsion oeinene about 50% of the liquid obtained from aa 
the destructive distillation of bituminous coal. It is used as a germi- 


cide and disinfectant for gargles and douches in 1 : 300 and 1:200 
solutions. 


CHINOSOL 


Chinosol or oxyquinoline sulphate is an artificial chemical substance 
which comes in the form of a yellow powder. It is used as a powerful 


antiseptic for the skin, as a nasal spray, as a gargle and as a douche in 


1-5000 to 1-1000 solutions. 


VOLATILE OILS 


The following preparations act as antiseptics because of the 
volatile oils which they contain. They are usually given by 
inhalation to affect the larynx and lungs, or internally to affect 
the organs through which they are excreted. They are excreted 
through the lungs and kidneys and are, therefore, used as pul- 
monary antiseptics for infections of the lungs, and as urinary 
antiseptics for infections of the urinary tract. 


EUCALYPTOL 


Eucalyptol is a substance obtained from the oil of eucalyptus and 
other volatile oils. The oil of eucalyptus is the active volatile oil of 
the Eucalyptus globulus, or blue gum tree, which grows in southern 
countries and has the peculiar quality of absorbing moisture from the 
soil. It is therefore used to drain swamps, and it helps to purify a 
malarial district in this way, since mosquitoes develop in swampy 
regions. 

It acts as an antiseptic principally on mucous membranes. 

It is used in the treatment of malaria, as an intestinal antiseptic, 
and is inhaled in lung abscesses and fetid bronchitis. 


Eucalyptol 0.3-1.0 c.c. m. V-XVv 
Oil of Eucalyptus 0.3-1.0 c.c. m. V-XV 
CREOSOTE 


This is a volatile oil prepared by distilling wood tar. It contains 


70% of Guiacol. It is given in gelatine capsules, each containing 
about 0.06-0.3 Gm. (m. i-v). 


- This is a substance obtained by distilling beechwood tar. It is used 
as an antiseptic for the lungs in doses of 0.3-1.3 Gm. (grs. v-xx). 


OIL OF SANDALWOOD 


This is used as a urinary antiseptic in doses of 0.6-1.0 Gm. (grs. 
X-XV). 
OIL OF COPAIBA 


This is used as a urinary antiseptic and is given in doses of 0.6-1.0 
Gm. (grs. x-xv). 


BALSAMS AND OLEORESINS 
BALSAM OF PERU (BALSAMUM PERUVIANUM) 


Balsam of Peru is a dark-brown syrupy fluid, which does not dissolve 
in water. It is a balsam which oozes from the trunk of the Toluifera 
pereirae, a tree growing in Central America and India. 

Balsam of Peru is used in the form of gauze saturated with the bal- 
sam. This is applied to wounds and ulcers as an antiseptic, and to 
promote healing by increasing the growth of granulation tissue. 

When given internally, it acts as an antiseptic in the stomach and 
intestines, and aids in the expulsion of gas. After absorption it in- 
creases the cough and expectoration. Its effect is due to the benzoic 
acid which it contains. 


PINE TAR OR TAR (PIX PINI OR PIX LIQUIDA) 


Tar is a black, semi-solid, sticky substance of a peculiar character- 
istic odor and taste. It is an oleoresin, obtained by the destructive 
distillation of the wood of various species of the pine tree, especially 
the Pinus palustris or the pine tree of North Carolina. (Destructive 
distillation is a process of decomposition by heating. Some of the 
decomposed products are vapors, and become fluid or semisolid when 
passed into a cold receptacle.) 

When tar is distilled it forms the oil of tar, an oily liquid, and a 
solid black residue called pitch. It consists of a number of substances. 
The following are the most important ones: creosote, pyroligneous 
acid, wood alcohol, and a number of other compounds. 


Action. Tar is used principally as an antiseptic and irritant in skin 
diseases. It usually causes considerable inflammation. When the 
skin becomes severely inflamed, the fact should be reported to the phy- 
sician. Tar should be applied with great care to the face and parts 
of the body where the skin is tender. 


Internally, it is principally used as a stimulating expectorant, es- 
pecially in chronic bronchitis. It is occasionally used to destroy 
intestinal worms, and as an intestinal antiseptic. 


x aah Picis Liquide) 


This contains 50% of tar. 
Oil of Cade 


A‘ 
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This is a substance made by destructive: anced of Juniper 
It is used as an antiseptic and irritant in skin diseases. 


THERAPEUTIC USE OF COMMON ANTISEPTICS — ; 


in the following groups: 


1. Local Antiseptics ae 


Antiseptics may be classified according to their ee use 


a 


2. Antiseptics for the Blood 
3. Antiseptics Acting by Excretion 


LOCAL ANTISEPTICS 


DISINFECTANTS FOR ROOMS 


Formaldehyde: 


Chlorine: 


Sulphur Dioxide: 


Chlorinated Lime: 


Mercurie Chloride: 
(Bichloride of Mercury) 


Generally formed by heating 
paraform or a solution of for- 
malin, or by special types of 
apparatus. 


Generally formed from a com- 
bination of manganese oxide and 
salt placed in a dish in the cen- 
ter of the room, or by special 
types of apparatus. . 


Formed by burning special sul- 
phur candles. 


Used in 1% solutions for floors. 


Used in 1:1000 solutions for 


- floors. 


DISINFECTANTS FOR EXCRETIONS 


Chlorinated Lime: 


Used in 5% solutions to stand 
with stools or urine for an hour 
before being disposed of. 
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_ Creolin : Used in 1 to 5% solutions. a 

y ’ 5 : : . 
_ _Zine Sulphate: Used with two parts of sodium __ af 
4 chloride. ~~ 
sh - DISINFECTANTS FOR SHEETS, CLOTHING, ETC. ‘i 

~ Carbolic Acid: Used in 5% solutions. 
Ee Cresol : Used in 5% solutions. 


DISINFECTANTS FOR INSTRUMENTS AND UTENSILS 


Carbolic Acid: Used in 5% solutions. 
Formalin : Used in 2% solutions. 

7 Mercuric Cyanide: Used in 1:2000 solutions. 
Sodium Carbonate: Used in 5% solutions. 


DISINFECTANTS FOR HANDS 


The following antiseptics are used principally to disinfect the 
hands of the surgeon or nurse when performing or assisting at an 
operation, or when dressing wounds. To obtain the maximum 
antiseptic action the hands should be kept in the solution for 
about five to fifteen minutes. 


Mercuric Chloride: Used in 1 : 2000 to 1 : 1000 
(Bichloride of Mercury) solutions. 

Alcohol : Used in 50 to 70% solutions. 

“‘ Lime and Soda ”’: This is a common method for 


disinfecting the hands by means 
of chlorine gas. Chlorinated 
lime and sodium carbonate are 
rubbed together on the moist 
hands and arms, which liberates 
chlorine gas. 


ANTISEPTICS FOR THE SKIN 


Mercurochrome: Used in 1 to 24% solutions. 


_ Sulphur : ‘Used in 15% ointments. n a 
; i; 


0 i- 


Picric Acid: Used in saturated watery | 80) 
: tion (1.2%) for burns, and in a 

6% alcoholic solution for dis-— 

infecting the skin for _ 


| Ichthyol : : Used in 1 to 20% 7, solutions, or a 
the form of ointments. 


Resorcinol : Used in 5 to 10% solutions. 
aa Used as 50% ointments. 
Oil of Cade: Used as ingredient of ointments 


in various percentages, 


- 
4 
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ANTISEPTICS FOR WOUNDS, ULCERS, AND SINUSES > 


When antiseptics are used on wounds the solution must. be 
allowed to remain in contact with the wound for a sufficiently long 
time to obtain the maximum effect. The solutions should also be 
changed frequently because they combine with pus and organic 
material, which retards the antiseptic action. 


Mercurochrome ; Used in 1% solutions. 5 
Mercuric Chloride: Used in 1:10,000 to 1: 1000 
(Bichloride of Mercury) solutions. 

Aluminium Acetate Solution: © Used in 4 to 2% solutions. 


(Burow’s Solution) 


“ Boro Sal ” Solution : Used by dissolving 1 Thiersch 
(Thiersch Solution) powder in 1000 c.c. (1 quart) of 
water. Each powder contains 
Boric Acid, 15.0-30.0 Gms. 
(3 ss— 3 i), and Salicylic Acid, 

2.0-4.0 Gms. (3 ss— i). 
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+ Used in 1 to 2% solutions. : 


JM ha! 


uf ichloramine : Used in 2 to 15% solutions. * 
‘pa : ay 


“a Hydrogen Peroxide: . Used in full strength (3% solu- = 

aes és tion). 
oe Potassium Permanganate : Used in 1 to 3% solutions. — ‘e 
e Hexylresorcinol : | Used in full strength. is 
Bovine: Used in 1% solutions. aa 
; Gentian Violet : Used in 1 to 2% solutions. 7 
. Antiseptic Powders nis : 
_ Bismuth Preparations : Used in full strength. 

Iodoform : Used in full strength or in gauze 


soaked with a 5 to 10% solution. 


ANTISEPTICS FOR MUCOUS MEMBRANES 
(Throat, Nose, Eye, Ear) 


Boric Acid: Used in 2% solutions for gargle, 
for nose and ear irrigations. 


Dobell’s Solution : Used in various dilutions for 
gargle and throat irrigations. 


Liquor Antisepticus : Used in various proportions for 
nasal irrigations and gargles. 
Mercurochrome: Used in 1 to 24% solutions. 
Acriflavine : wad Used in 1:5000 to 1:1000 
solutions. 


Colloidal Silver Preparations 
Mild (Argyrol) Type: Used in 5 to 50% solutions. 


Strong (Protargol) Type: Used in 4 to 10% solutions. 


Peas 
Hexylresoreinol : 
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Cresatin : xT Used in full strength or in an n 
equal part of alcohol or olive o oil. 


ANTISEPTICS FOR THE oe 


Acriflavine : ; Used in $% solutions! 
Mercurochrome : Used in 4 to 1% solutions. 
Gentian Violet : Used in 1% solutions. 


ANTISEPTICS ACTING ON THE LUNGS 


Guiacol : Given internally in 0.3-1.3 Gm. 
(grs. v-xx) doses for antiseptic 
effect on lungs by excretion. 


Creosote : Given internally in 0.06-0.5 — 


Gm. (gr. i-viii) doses for anti- 


septic effect on lungs by excre- 


tion. 


ANTISEPTICS FOR GENITO-URINARY TRACT 


Given by mouth for antiseptic effect when excreted in the urine. 


Hexamethylenamine : : 0.2-0.6 Gm. (grs. iii-x) with 
(Urotropine) acid sodium phosphate. 
Hexylresorcinol : - 0.15-0.6 Gm. (grs. iiss-x) in 
(Caprokol) capsules with olive oil. 
Oil of Copaiba: 0.6-1.0 Gm. (grs. x-xv). 
Oil of Sandal Wood: 0.5-1.5 Gm. (grs. viii-xxv). 

For irrigating bladder 
Silver Nitrate: Used in 1:10000 to 1 :5000 


solutions. 
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Used in 1 to 2% 
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Used in 3% solutions. 
Used in 1 to 1000 solutions, = 


Used in 1:10000 to 1.5000 
solutions. 


ASTRINGENTS | ot ig 


Astringents are eee which are used to contract the tissues 


with which they come in contact. If they are applied to mucous _ 


membranes, by contraction of the cells, they lessen the secretions. — 


Astringents affect the tissues only focally ‘by combining with : 


the proteins or albumins of the cells and thereby coagulating — 


and hardening them. Such an effect can only be produced when 
the substance comes in direct contact with the tissues upon which 
it acts. 

In large doses the excessive coagulation of the proteins of the 
cells destroys the tissues; this effect is called caustic action. 


Astringents may be divided into two groups, depending upon 
the nature of the substance used for this purpose : 
Inorganic or Mineral Astringents 
Organic or Vegetable Astringents 


INORGANIC OR MINERAL ASTRINGENTS 


Mineral astringents are mineral substances which are used to 
contract tissues and to check the secretions of mucous membranes. 
Most of these substances are metals and their salts. Some of 
the preparations are also antiseptics and germicides. The prin- 
cipal salts used for this purpose are the salts of lead, silver, alumin- 
ium, zinc, copper, and bismuth. Mercury, iron, and arsenic are 
also astringents, but these are used principally for their effects 
after absorption. The metals usually act by coagulating the 
albumins of the cells, forming an albuminate of the metal. Many 
of their preparations are already combined with albumins. These 
are not as irritating to the tissues and are milder in action. 

The best astringents are those that are not readily absorbed, 
such as silver, bismuth, copper, and zinc. The two latter sub- 
stances are the most active astringents. In strong solutions they 
destroy the tissues. 


The metals that are readily absorbed are mercury, iron, arsenic, 
86 


Ne fo Le = 


me 


the most astringent action, while the effects of the sulphates and 


_ other salts are not as marked. 


ACTION 


Local Action. Applied to the skin, solutions of the metallic 
astringents produce no effect; but on ulcers or wounded surfaces 
they coagulate the albumins of the superficial layer of cells, thus 
contracting them. In this way, they form a thin coating of 
coagulated albumin, which protects the cells from injury and 
promotes healing. If applied to a bleeding spot, they stop bleed- 
ing by coagulating the albumins of the blood. Mucous membranes 
are contracted, and their secretions checked, by coagulation of the 
albumins of their cells. 


Internal Action 3 


In the Mouth. They have a sweet metallic taste, and make the 
mouth feel dry by contracting the mucous membrane. 

In the Stomach and Intestines. They check the secretions and 
lessen peristalsis, thereby causing constipation. They combine 
with the protein of the food which is then not as readily digested. 


Absorption 


The mineral astringents combine with the albumins in the 
stomach and intestines, forming albuminates. 

If the resulting compounds can be dissolved in the albuminous 
fluids which surround them, the metals will be readily absorbed, 
otherwise they merely act locally. They do not produce any 
effects, however, unless given for a long time, when they may be 
deposited in the various tissues of the body and serious poisonous 
symptoms may develop from some of them. These symptoms 
will be considered under the various substances from which they 


occur. : 
Poisonous Effects of Metallic Salts 


When large doses of the salts of any of the metals are taken, the 
following symptoms occur: 

1. Burning pain in the mouth. The mouth may be covered with a 
grayish white membrane, especially after taking silver preparations. 

2. Severe abdominal pain. 


others. are used principally ah thetr effects after aBeerp ah: Of 
_ the various salts of the metals, the chlorides and the nitrates have — 


pse 
ment: and death. a iodide. Sa 
ae, Treatment — San ia ae 
1. Wash out the stomach. 
i 2. Give milk, egg white or old tea to combine with the metal and 
neutralize it. These substances protect the mucous membrane of the 
_ oesophagus and stomach at the same time. 
3. The collapse is usually treated with stimulants. 
4, Give the chemical antidote. ; 
The following is a list of the chemical antidotes for some of the “6, 


metals; for the others there is no chemical antidote. a . 
METAL ANTIDOTE ~~ ry 
Lead Dilute sulphuric acid a 
Silver nitrate Sodium chloride (salt) a 
Alum Magnesium hydrate or <a 
Ammonium carbonate ee 
+ 
\ 
METALS 


SILVER (ARGENTUM) 


Silver is a white, hard, glistening metal. The only salt of silver 
which is used to any extent in medicine is silver nitrate. 

Silver has been used in medicine for centuries, particularly by 
the Arabians, who used it extensively in the treatment of nervous 
diseases. In their system of medicine, which was based upon 
astrology, silver and nervous diseases were associated with the 
phases of the same planet, the moon; hence the name lunar 
caustic for silver nitrate. * 


Uses 


Silver salts are used to check excessive granulation tissue 
(newly formed connective tissue) and to contract the mucous 
membranes of the eye, the nose, or the mouth when these are 
inflamed. 

The salts of silver are particularly valuable in the treatment 
of gonorrhoeal infections. They destroy the gonococci, the bac- 
teria which cause the disease. 


Chronic Silver Poisoning (‘ Argyria’’) 


Argyria is a condition which results from prolonged use of silver 
salts, but the condition is not very common at the present time. 
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The silver salts are absorbed into the blood and deposited in the 
various tissues of the body. Since silver salts turn a dark color on 
exposure to light, the skin turns a dark gray or slate color. The skin 
of the entire body or only various parts of it, such as the face, or the 
gums, may be thus affected. 

To relieve the condition potassium iodide is usually given, but it is 
not very effective, however. 


PREPARATIONS 


The preparations of silver are divided into inorganic and organic 
preparations. The inorganic preparations are the ordinary salts 
formed by the combination of silver with a mineral acid. The organic 
preparations are formed by the combination of silver with albumin 
or protein. 


INORGANIC PREPARATIONS 


Silver Nitrate 0.01-0.03 Gm. 
(Argenti Nitras) 

This is used in 1 to 2% solutions dropped in the conjunctiva of the 
eye, in newly born infants, to prevent gonorrhoeal ophthalmia. In 
other gonorrhoeal infections and for other conditions, it is used in much 
weaker solutions, such as 1-10000 to 1-1000. 

Silver nitrate forms an explosive compound with tannic acid. 


Moulded Silver Nitrate (Lunar Caustic). 
(Argenti Nitras Fusus) 
This frequently comes in small sticks with silver nitrate tips like 
match sticks. 
Silver Citrate 


This is a non-irritating antiseptic. It is used in solutions of 1 : 4000 
to 1 : 10000 for injections into the urethra and cavities. 
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Silver Lactate 
This is used in 1 : 100 to 1 : 2000 solutions for disinfecting purposes. 


ALUMINIUM AND ALUM 


Aluminium is a light metal. The only salt of aluminium which is 
used in medicine is the aluminium and potassium sulphate, or alum. 

Uses. — Alum is used principally as an astringent to contract mucous 
membranes. 

It is used as a gargle in 1 to 5% solutions. For douches, and as a 
lotion on the skin and other mucous membranes, it is used in $-1% 


solutions. 
Large doses of alum are occasionally used to produce vomiting. 


; Me Peet Slee Suey 

This is Sea and potassium acetate. wth y injur 
to the teeth, and when given internally it shoul 1 be given thr 

glass tube. : 


Dried Alum or Burnt Alum 
(Alumen Exsiccatum) 


This is alum which has been dried by heat. It absorbs moisture — 
from the air. It is often combined with 1-5 parts of alcohol to pe 
the skin and prevent bedsores. ‘ 

The other salts of aluminium, such as the aluminium acetate and the “ 


aluminium chloride, are used as antiseptics. re 


Solution of Aluminium Acetate Seer 
(Liquor Aluminii Acetas) 
(Burow’s solution) 


This is used in -2% solutions as an antieaDi dressing. 


Alumnol 

Aluminii Naphtholsulphonas : 
This is used as an astringent and mild antiseptic, in $-5% solutions, . 

for dressings, gargles, douches, etc. It is used as a caustic in 10-20% 

solutions. 


LEAD (PLUMBUM) 


Lead is a heavy metal which forms salts by combining with acids, 
many of which are used in medicine. 


Uses 


Lead salts are used principally on ulcers and wounds, to contract 
the tissues, and to check bleeding. The lead acetate is occasionally 
given to check diarrhoea. . 


Chronic Lead Poisoning 


Chronic lead poisoning is the most common form of poisoning by 
metals. It occurs particularly in workers who are forced to handle 
lead or its salts, such as white lead or type, continuously. Painters, 
typesetters, plumbers, and glaziers are frequently affected, the lead 
being absorbed from the skin, or from the stomach or intestines when 
it gets on the food from the hands. 

Occasionally, lead poisoning results from drinking water coming 
through lead pipes, or eating canned food from cans soldered with lead, 
or from food adulterated with lead; such as cakes colored with chro- 
mate of lead, ete. It may also occur from inhaling lead fumes in a room 
painted with lead paint, and from the absorption of ointments or solu- 
tions applied to wounds or uleers. 
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t e nerves. 


Symptoms 


1. Loss of appetite, nausea, metallic taste in the mouth, and bad 
breath. 

2. “Lead line”? on the gums. This is a dark blue line of lead sul- 
phide which is deposited at the junction of the gums and teeth. It 
may be absent if the teeth are kept very clean. 

3. “Lead Colic ” or painter’s colic. 

This is a very characteristic symptom and it usually appears sudden 
The patient complains of severe cramp-like abdominal pains, usually 
beginning around the navel, and lasting for several days, after which 
they disappear but soon return. 

4. Obstinate constipation. 

5. Occasionally, vomiting. 

If the condition is of long standing, a severe anaemia may be pro- 
duced and the red blood cells are reduced in numbers and many of 


_ the cells contain small fine granules. 


A number of symptoms due to affection of the nervous system may 
occur later, such as paralysis of the hands or feet, drop wrists or drop 
feet, and loss of sensation in the extremities. 

Rarely, headache, dizziness, sleeplessness, and delirium may result. 
This is known as Lead encephalopathy. 

Chronic nephritis and arteriosclerosis (hardening of the arteries) 
may be produced by lead in individuals who are constantly in contact 
with lead preparations, such as painters and typesetters. 


Treatment 


1. Individuals who are continually exposed to lead or its salts can 
often avoid poisonous symptoms by keeping their hands and nails 
scrupulously clean, especially before eating, to avoid getting the lead 
particles in the mouth. They should move the bowels regularly, 
best by Epsom salt, and they should take dilute sulphuric acid in 
lemonade regularly. Their diet should contain plenty of milk. 

The patients suffering from an attack of chronic lead poisoning are 
treated in the following way: 

1. The bowels should be moved regularly by magnesium or sodium 
sulphate, which also helps to neutralize the lead, forming lead sulphide, 
which is then excreted in the intestines. 

2. Potassium iodide is given, which helps to eliminate the lead. 

3. The lead colic is best controlled by atropine. 

4, For the anaemia, iron is given. 

5. The paralyses usually get well if carefully treated with electricity 
and massage. 


a Stas of f Lead) 


For Local Use: td 
Solution of Lead Subacetate 
(Liquor Plumbi Subacetatis) 
(Goulard’s Extract) a8 a 
- This contains about 25% of lead subacetate. It should be dilu ied, 
about 34 being used to a pint of water. P 
Dilute Solution of Lead Subacetate oe 
(Liquor Plumbi Subacetatis Dilutus) as pee. 
This contains 0.4 c.c. of lead subacetate to 1000 c.c. of water, and is 
used for local applications. 


Lead Oleate Plaster 
(Emplastrum Plumbi Oleatis) 
(Diachylon Plaster) 


This consists of lead oxide, soap and water. 


Adhesive Plaster : 
(Emplastrum Adhaesivum) a 
: 
f 
ql 


This consists of rubber, lead plaster, and vaseline. 


Soap Plaster 
(Emplastrum Saponis) 


This consists of soap, lead plaster, and water. 


Diachylon Ointment or Ointment of Lead Oleate 
(Unguentum Diachylon) (Unguentum Plumbi Oleatis) 


This consists of lead plaster, olive oil, and oil of lavender. 


ZINC (ZINCUM) 


Zinc is a metal, and many of its salts are used in medicine. 


Uses. — Zinc sulphate is used to produce vomiting. The other 
zinc salts are used as astringents in various skin diseases and ulcers. 


Zinc Poisoning. — Chronic zine poisoning occasionally occurs among 


workers who handle zinc. It causes symptoms like those of lead 
poisoning. 


PREPARATIONS 


Zinc Sulphate (as an emetic) — 0.3-2.0 Gms. grs. V-Xxx 
(Zinci Sulphas) 


It is used as an eye wash in 4-4% solutions, and as an injection in 
gonorroeha in 1—4% solutions. 


Zinc Stearate 
(Zinci Stearas) 


This is used as a dusting powder on ulcers, and for various skin = 


diseases. 


Zinc Stearate Ointment 
_ (Unguentum Zinci Stearas) 


This contains 50% of zine stearate. 


- Zinc Chloride 


eine Chloridum) 


This is a white powder which is moulded into paieist It is used to 
ae tissues (caustic action). It is an ingredient of many ‘cancer 
cures,’”’ and is applied as an ointment to destroy the cancerous tissue. 


Solution of Zinc Chloride 
(Liquor Zinci Chloridi) - 
This contains about 36% of zine chloride, and is used as a disin- 
fectant for sinks and toilets. 
Calamine Lotion 


This contains a mixture of zine oxide, glycerin, lime water, rose 
water, and calamine. Calamine is an impure carbonate of zinc. The 
preparation is used for skin diseases. 


COPPER (CUPRUM) 


Copper is a metal, many salts of which are occasionally used as drugs. 


PREPARATIONS 


Copper Sulphate or Cupric Sulphate (blue vitriol or blue stone) 
(Cupri Sulphas) as an astringent 0.015-0.12 Gm. grs. 4-11 
as an emetic 0.3-0.6 Gm. grs. v-x 


It is used principally to remove the granulations which form in the 
eyelids in trachoma, an infectious disease of the eyelids. 

It is also used to produce vomiting, as an astringent, and occasionally 
to destroy tissue (escharotic action). 


Bismuth is a Votre nee 
are used as medicines. \inee = 
Uses ’ rat haat 


Bismuth salts are “ised as dusting powders on the skin, 
_ astringents, as antiseptics, and to promote healing of HLEESS and i 
sinuses. . 

They are principally used to coat, protect, and heal ulcers 
the stomach, and as an astringent to check diarrhoea. " 
are often used to lessen nausea and vomiting. The stools usually _ 
turn black when bismuth is being given. This is due to the for- 
mation of bismuth sulphide. 7 

Large quantities of bismuth pastes are often given to coat the __ 
mucous membranes of the oesophagus, stomach, and intestines so 
as to enable an X-ray picture to be taken. The bismuth is not 
penetrated by the X-rays, and the organ containing the bismuth 
produces a dark shadow on the picture. 


Poisonous Effects 


Bismuth poisoning occasionally results when it is used for a long 
time, especially in the form of dressings. Such applications are more 
apt to cause poisonous symptoms than its internal administration. 


Symptoms 


The following symptoms, which resemble those of mercury poisoning, 
appear very slowly : 

1. Profuse flow of saliva. 

2. A blue line at the junction of the gums and teeth. 

3. Swelling of the gums, tongue and throat, often with destruction 
of the soft palate, and other portions of the mucous membrane of the 
mouth. 

4. Vomiting and diarrhoea. 

5. Albumin in the urine. 

The symptoms usually disappear when the dressings are removed. 


PREPARATIONS 
Bismuth Subnitrate 0.38-2.0 Gms. grs. V-Xxx 
(Bismuthi Subnitras) bro 
Bismuth Subcarbonate 0.38-2.0 Gms. grs. V-Xxx 
(Bismuthi Subcarbonas) ‘ 


= 


a Tannismuth 0.3-0.6 Gm. _—_ gs. v-x 


3 ismo “4.0-16.0 ee. Bi-iv: 
my Mistura Bismuthi) 
This j is a mixture of bismuth hydroxide and bismuth subcarbonate. 


(Bismuthi Bitannas) 


i This contains about 17 to 21% of bismuth. 


Bismuth and Iron Citrate 0.3-0.6 Gm. grs. V—-x 


,% 


(Bismuthi et Ferri Citras) 
This is used for anaemia with gastric disturbances. 


- Bismuthal 


This is a mixture of pepsin, hydrochloric acid, and bismuth. 


Bismuth Subgallate (Dermatol) 0.3-1.38 Gm. grs. V-Xx 


(Bismuthi Subgallas) 


This is used principally as a dusting powder on wounds. 


Airol (Bismuth Iodosubgallate) 
(Bismuthi Iodosubgallas) 

This is a combination of bismuth oxyiodide and gallic acid. It 
liberates iodine and is used as a local application to wounds, in 10% 
solutions in glycerin, or in a 10 or 20% ointment. 


Xeroform 1.0-3.0 Gms. grs. xv—xlv 
(Bismuthi Tribromiphenolas) 

This is used principally as an antiseptic in ulcers of the leg, eczema, 
and as an intestinal antiseptic, ror diarrhoea, and as a substitute for 


iodoform. 
CERIUM OXALATE 


Cerium oxalate is a salt of cerium, a crystalline metal, which resem- 
bles bismuth. It is used to check vomiting ; ; in pregnancy, sea- 
sickness, and in other conditions. 

Cerium Oxalate 0.12-0.6 Gm. grs. li-x 
(Cerii Oxalas) 
BARIUM 


Barium is a crystalline metal. The only salt commonly used in 
medicine is barium sulphate. A paste made with this salt is used to 
coat the stomach and intestines for taking X-ray pictures. 


POTASSIUM CHLORATE 


Potassium chlorate is a white crystalline powder which has a cool 
salty taste. Its effects are due to the chlorine part of the salt. 


t6 velions patie an ulcerated surfaces « \ 
It is frequently used as a gargle for sore throat anc 

of the mouth following mercury poisoning. When absorbe 
creases the flow of urine, but it is seldom given for this effect, be 
of its poisonous action. 


Potassium Chlorate Poisoning 


This condition usually results when a potassium chlorate gargle is -% 
swallowed by mistake. The symptoms are due to the formation i in ¥ 
the blood of methaemoglobin, a form of haemoglobin which does not 
combine with oxygen, and the red corpuscles are then unable to carry 
oxygen to the tissues. At the same time potassium chlorate injures — 
the kidneys, producing symptoms of nephritis. ‘ 


Symptoms 

1. Abdominal pain. 

2. Profuse vomiting and diarrhoea (the vomited matter contains 
bile or blood). 

3. Scanty urine, which may contain haemoglobin and methaemo- 
globin (this gives the urine a transparent red color). 
Jaundice, with eat haemorrhages into the skin. 
Cyanosis. 
Muscular fancies convulsions. 
Coma, collapse. 


BUSS SASS 


Treatment 


The treatment consists of washing out the stomach and giving heart 
stimulants. The condition is best relieved, however, by removing a 
quantity of blood froma vein (and thereby a quantity of the methaemo- 
globin) and replacing it by an intravenous infusion of normal salt 
solution. : 


PREPARATIONS 


Potassium Chlorate 0.06-0.3 Gm. gers. i-v 
(Potassi Chloras) 


It is used in 4—6% solutions as a gargle. 


Troches of Potassium Chlorate. Each contains 0.3 Gm. (grs. v). 
(Trochisci Potassii Chloratis) 


Sodium Chlorate 0.06-0.3 Gm. gr. i-v 
This has the same action as potassium chlorate. 


VEGETABLE OR ORGANIC ASTRINGENTS 


Vegetable astringents are vegetable substances whose prin- 
cipal effect is to contract the tissues and lessen the secretion of — 
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the mucous membranes. The effects are due to an organic acid, 


tannic acid, which they contain. 


TANNIC ACID OR TANNIN 


Tannic acid is an organic acid found in a great many vegetable 
substances. It is obtained from powdered nutgall or oak gall. 
This is a vegetable growth produced in the bark of an oak tree, 
the Quercus lusitannica, dyers’ oak, or gall oak. The growth 
results when a species of fly (the Cynips gallae tinctoriae) punc- 
tures the bark and deposits its eggs at the site of puncture. 

There are various forms of tannic acid, according to the plant 
from which they are obtained; for example, gallotannic acid, 
from nutgall; kinotannic acid, from kino; catechutannic acid, 


. from catechu, etc. 


Tannic acid is very closely related to gallic acid, which is tannic 
acid combined with water. 


ACTION 


The action of tannic acid is due to the coagulation of the pro- 
teins of the cells with which it comes in contact. 

Local Action. Applied to the skin, to a wounded surface or to 
an ulcer, tannic acid contracts the tissues by coagulating or harden- 
ing their cells. If applied to a bleeding point, it stops the bleeding 
by coagulating the proteins of the blood. On mucous membranes : 
It checks the secretion by contracting the cells. 

When given by mouth it contracts the mucous membrane of 
the stomach and intestine, acting as an astringent. 


Uses 


Tannic acid preparations are used principally : 

1. To check excessive secretion of the alimentary tract, in 
diarrhoea. 

2. To check inflammation and excessive secretion and swelling 
of mucous membranes, such as diseased conditions of the mouth 
or throat. 

3. To prevent bedsores by hardening the skin. 

4. As an antidote to various metallic and alkaloid poisons. 

5. It is often given as an astringent irrigation in the colon and 


vagina. 


"Administration 


For a local effect it is used in the form of an Saltese: 

~ lotion in 5 to 20% solutions. ; 
For its effect in the stomach, it is best given in Betas form. A 
For its effect in the intestines, it is best given in pill form. ais 


PREPARATIONS ark: 


Tannic Acid 0.12-0.6 Gm. ers. ji-x. aan 

(Acidum Tannicum) 

Troches of Tannic Acid 0.06 Gm. gr.i 

(Trochisci Acidi Tannici) 

For Local Use: 

Glycerite of Tannic Acid 

(Glyceritum Acidi Tannici) 2 . 
This contains 20% of tannic acid. 


Tannic Acid Ointment — a 
(Unguentum Acidi Tannici) 


This contains 20% of tannic acid. 


Styptic Collodion 
(Collodium Stypticum) 


This contains 20% of tannic acid. 


The following preparations are not so apt to cause nausea and 
vomiting and are milder in their action. 


Albumin Tannate 0.3-1.0 Gm. ers. V-Xv 
(Albumini Tannas) 
Tannalbin or Albutannin 


This is a compound of tannic acid and albumin and is used to check 
diarrhoea. It is not dissolved in the stomach and acts only in the 
intestines. 


(Acidum Acetyltannicum) 0.2-0.6 Gm. ers. ili-x 
Acetyltannic Acid 

Tannigen or Acetannin 

Tannyl Acetate 


This is used to check diarrhoea and acts in the intestine when it 
comes in contact with the intestinal juice. It is slowly dissolved. 


; CPannintormaldehydum) 


This is a compound of gallotannic acid with formaldehyde. It is — 
an astringent and antiseptic and is used to check diarrhoea. 

It is also used locally as a powder in 25% to 50% solutions, or as a 
10% ointment for eczema, profuse sweating, etc. 


¢" ‘Tannopin or Tannon 0.3-0.5 Gm. grs. v—-Viill 


‘Hexamethylene Tetramine Tannin 


This is used as an astringent and as an antiseptic in the intestines 
in chronic colitis, tuberculous enteritis, etc. 


Protan 1.0-2.0 Gms. grs. XV-XXX 
Tannin Nucleo Protein For children, 0.3-0.6 Gm. _grs. v-x 


This is a compound of casein and tannic acid, containing 50% of 
tannic acid. It is rapidly dissolved, acts on the upper part of the 
intestine, and is used to check diarrhoea. 


Tannacol 1.0-2.0 Gms. ers, XV-XXxX 
Gelatine Tannate 


This is used to check diarrhoea. 


GALLIC ACID 


Gallic acid is an organic acid which is usually made from tannic acid 
by its combination with water. 

It does not coagulate albumins, and it has a milder action than 
tannic acid. It is more readily absorbed into the blood, and is only 
used to check excessive secretion of sweat, of bronchial mucus, and to 
check bleeding from the lungs or kidneys, but it is not very effective. 


Gallic Acid 0.3-2.0 Gms. ers. V-xxx 
(Acidum Gallicum) 


Gallogen, ellagic or benzoaric acid is an acid obtained from the 
pods of the divi divi plant or Coesalpina coraria. 

It checks diarrhoea and contracts mucous membrane. 

It is given in doses of 0.6-1.0 Gm. (grs. v—xv). 


VEGETABLE SUBSTANCES CONTAINING TANNIC OR GALLIC 
ACIDS 
Galla (Nutgall) 


Galla or nutgall is a growth which forms on the bark of the Quercus 
infectoria, or gall oak tree, when it is punctured by a species of fly 
(Cynips tinctoria) which deposits its eggs in the puncture. Before 
the larve are formed from the eggs, the galls contain about 50% of 
tannic acid and smaller quantities of gallic acid. 

Nutgall contracts the tissues and checks the secretion of mucous 
membranes because of the tannic acid which it contains. It is little 


100 


Tincture of Nutgall 2.0-12.0 Gms. — T'S. X3 
(Tinctura Gallae) \canney ce 
Nutgall Ointment : ayras 
(Unguentum Gallae) : 2 
Gall and Opium Ointment 
(Unguentum Gallae cum Opii) _ 
This contains 74% of opium. 
Gambir 
Gambir or pale catechu is an extract made from the leaves and . 
twigs of Ouraparia gambir, an East Indian shrub. It is used as a 
powerful astringent, contracting the tissues and checking the secre- 


tions of mucous membranes, because of the tannic acid which it _ 
contains. % 


Krameria (Rhatany) by 


Krameria is obtained from the roots of Krameria triandra, Para 
rhatany, and of Krameria Ixima, Peruvian rhatany, two South 
American shrubs. ~ 

They are powerful astringents, contracting the tissues and checking 
the secretions, because of the tannic acid which they contain. 


Kino 

Kino is the dried juice of the Pterocarpus marsupium, an East 
Indian tree. 

It is a strong astringent, contracting tissues and checking the 


secretions of the mucous membranes, because of the tannic acid which 
it contains. 


Hamamelis (Witch Hazel) 


Hamamelis, or witch hazel, is obtained from the leaves, bark, and 
twigs of Hamamelis virginiana, an American plant. It contains 
tannic acid and a volatile oil. 

It contracts the tissues and checks the secretions of mucous mem- 
branes. It is used to check bleeding and to lessen inflammations. 


Extract of Witch Hazel 8.0 c.c. ii 
(Aqua Hamamelis) 


This is a colorless alcoholic fluid made by distilling the leaves and 


twigs of witch hazel. It contains very little tannic acid and a vola- 
tile oil. 


Rubus (Blackberry) 


Rubus or blackberry is the bark of the roots of various species of 


the blackberry plant, such as Rubus villosus, Rubus canadensis, and 
Rubus trivialis. 
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It is used as an astringent to contract the tissues and check the 
secretions of mucous membranes, because of the tannic acid which it 


contains. 
Blackberry brandy is a common household remedy used to check 


diarrhoea. 


Rhus Glabra (Sumac) 


Rhus glabra is obtained from the fruit of Sumac berries. It con- 


tains tannic and mallic acids. 
It is used as an astringent gargle, diluted in two parts of water, for 


sore throat and pharyngitis. 


Rosa or Rosa Gallica (Rose or Red Rose Petals) 


Rosa gallica is made from red rose petals, gathered from the un- 
opened buds. 

It is used as a mild astringent and as a flavoring ingredient. 

It usually comes in the form of a fluid extract, a honey, a syrup, and 
a confection, for flavoring purposes. 

For local use, the following preparations are used : 


Rose Water 
(Aqua Rosae) 
Cold Cream or Rose Water Ointment 
(Unguentum Aqua Rosae) 
Camellia Thea (Tea Plant) 
Tea leaves contain large amounts of tannic acid. If they are boiled 
for a long time and the leaves then squeezed out, the resulting fluid 
contains large amounts of tannic acid. 


Myrrh (Myrrha) 

Myrrh is a gum resin obtained from the Commiphora Myrrha, an 
American tree. Its active principle is a resinous substance. 

It contracts the skin and mucous membranes and is slightly dis- 
infectant. It increases the secretions and is said to increase men- 


struation. 
It is used principally as an astringent; in inflammations of the gums 


as in mercury poisoning, and as an ingredient of many cathartics. 


Tincture of Myrrh 2.0-4.0 c.c. 541 
(Tinctura Myrrhae) 


Chamomile, Jambul, and many of the vegetable substances used 
as bitters contain large amounts of tannic acid, and have, therefore, 


an astringent action. 
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THE PREPARATION OF DOSES ee 


Most drugs are poisons — they are harmful to the body. Ine 


fact some of them may even cause death if given in sufficiently 


large quantities. They injure the body by making one or more | 
organs excessively active (overstimulation), by lessening activity " 
to a very marked degree (excessive depression), or by injuring : 


the cells (irritation). 


We take advantage of the changes which drugs cause in the _ 


activity of organs or tissues and utilize the drugs in the treatment 
of disease to produce desired effects. 

Beneficial and poisonous effects differ only in degree and depena 
upon the size of the dose given. Thus a small quantity of a 
substance will produce beneficial effects, while a large one may 
cause poisonous effects. 


DOSAGE 


By experiments on animals we can determine the smallest 
quantity of a drug that must be given to produce any change in 
the activity of an organ or tissue of the body. This is the smallest 
or minimum dose. By similar experiments we can determine 
the largest quantity of the same drug which may be given without 
causing dangerous effects. This is the maximum dose. A 
quantity of a drug which exceeds this maximum dose is called an 
overdose or poisonous dose. Such doses may cause dangerous 
or poisonous symptoms. All drugs have different doses; if 
several substances happen to have the same dose it is merely a 
coincidence. 

Rule for Dosage 


There is no rule whereby the doses of all drugs may be remem- 
bered. The dose of each drug must be memorized. The fol- 
lowing rule, however, will facilitate remembering the principal 
preparations of the common potent drugs such as opium, nux 
vomica, belladonna, digitalis, etc. 
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The dose of the crude drug is gr. i or 0.065 Gm. 

Fluidextracts represent 100% of drug, therefore the dose is the 
same as the crude drug, but in fluid measure: m. i or 0.065 c.c. 

Tinctures are 10% solutions; they are one-tenth as strong as the 
drug, therefore the dose is 10 times that of the crude drug but in 
fluid measure; of the potent drugs it is usually m. x. or 0.065 c.c. 

Extracts are concentrated solid preparations which are about 
4 times as strong as the crude drug; therefore the dose is 4 as 
much as the crude drug; of the potent drugs it is usually 
gr. ; or 0.015 Gm. 


Conditions Influencing the Dose 


Age. An older person usually requires a larger dose than a 
younger one. Old people and children, however, require smaller 
doses. 

Sex. Males usually require larger doses than females. 

Weight. Heavier, stouter individuals usually require larger 
doses than lighter ones. 

Time of Administration. Some substances produce better 
effects at different times. Thus, drugs which produce sleep cause 
little effect in the morning and a better effect at night. 

Pregnancy. In pregnancy potent remedies should be given in 
the smallest quantities; since they are apt to cause abortion. 

Lactation. In the nursing woman care must be exercised in 
the doses of many remedies which are eliminated in the milk and 
may therefore induce poisonous symptoms in the nursing child. 


CALCULATION OF DOSES 


Potent drugs usually come in the form of tablets of definite 
doses for hypodermic use. They are frequently put up combined 
with various other drugs with which they are commonly given. 
In hospital practice, for reasons of economy, potent substances 
are often kept in solutions of various strengths. Frequently, 
however, a dose may be ordered other than that of the usual 
tablets, or, the nurse may be called upon to give a dose that she 
cannot readily measure from the solution in stock. In such in- 
stances she will have to calculate the dose required either from 
the tablets of the usual dose or from a stock solution of a definite 


strength. 


104 , MATERIA MEDICA 


CALCULATION OF DOSES FROM TABLETS 


Problem: To give a fractional dose from a tablet of a definite 
strength. 

When a dose of a drug is ordered for hypodermic or internal 
use other than the usual strengths of tablets in stock, the follow- 
ing method will enable the nurse to calculate and prepare the 
correct dose : 


Rule 1. Divide the required dose by the strength of the stock 
tablet. This gives the fraction of the tablet to be given. 

Technique: Dissolve the stock tablet in a quantity of water in 
which the denominator of this fraction can be divided evenly. 
Give the patient this fraction of the quantity of water in which 
the tablet has been dissolved. 


If the answer is more than 1 and a whole number, then the 
number of tablets indicated by this number should be given. 

If the answer is a whole number and a fraction, dissolve one 
tablet in a quantity of water in which the denominator of the 
fraction can be divided evenly. Take the fraction of that amount 
of water and add to it the number of tablets indicated by the 
whole number. 


Example 1. How would you prepare strychnine sulphate gr. 
¢y from tablets of gr. =? 
According to the rule: 


to". 90 — tena = 74 

We therefore have to give 4 of the gr. ,!, tablet. By dissolving 
this tablet in m. xx of water (into which 2 can be divided evenly) 
and giving the patient 4 of that or m. x, we will give the correct dose. 


Example 2. How would you give gr. ;4, of atropine sulphate 


from tablets of gr. 715? 
The required dose is er. zy) the stock dose is gr. ;4,. Accord- 
ing to the rule, 745 + ay = ot bo 


We therefore have to give § of the gr. ;4, tablet. 

Since 6 can be divided evenly in m. xxx of sterile water, we dissolve 
the gr. y9 tablet in 30 minims of water, and give the patient $ of 
it or m. Xxv. 


Example 3. How would you give gr. 4), of strychnine sulphate 
from tablets of gr. 4? 
The required dose is gr. 31, the dose in stock is 8. so 


According to the rule, gy + gy = gy X 32 = $2 = eng tablets. 
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Since 3 (the denominator of 2) can be divided evenly into 30, 
we dissolve 1 tablet in m. xxx of water and take 2 of that or m. xx. 
To this we add another tablet of gr. ,. 


Problem: To prepare a necessary number of doses from one or 
more tablets of another dose. 

The nurse is occasionally called upon to prepare-a number of doses 
from one or more tablets of another dose. The following method will 
enable her to prepare the necessary quantity and to administer accu- 
rate doses from this quantity. 


Rule: Divide the total quantity of the tablets in stock by the dose 
to be administered. 

The result will be the number of c.c. in which the tablet should be 
dissolved. 

Technique: To administer the correct dose give 1.0 c.c. (m. xv) of 
this quantity each time. 

The tablet may also be dissolved in a number of minims indicated 
by the result, of which m. i is given each time. This method is not 
as good since it necessitates working with smaller quantities. 


Example: The doctor orders the patient to get strychnine sulphate 
gr. gay every two hours. The nurse has only one tablet of gr. 34. 
How many doses can she prepare from the tablet and how should she 
prepare an accurate dose each ee 

There are as many Goses as gq is contained into 34. 

According to the rule, 75 + 337 = vo X 292 = 392 = 10 

The tablet should then “be displyed.: in 10 ¢.c. of water, thus pre- 
paring 10 doses. 1.0 ¢.c. (m. xv) should be given every oe hours, 
since every 1.0 c.c. contains gr. g4>-. 


CALCULATION OF DOSES FROM STOCK SOLUTIONS 


In many institutions, for reasons of economy, many potent 
drugs which are used hypodermically are kept in solutions of 
various strengths. In most hospitals, however, the use of stock 
solutions is greatly limited. As a general rule, the more potent 
substances are kept in weak solutions (1% or less) and the less 
potent ones in stronger solutions. For example, strychnine sul- 
phate is usually kept in 1% solutions and even in weaker solutions. 
Solutions of camphor or caffeine usually come in 20% or 25% 
solutions and even:in stronger solutions. 

In the calculation of doses from stock solutions the following 
facts may be emphasized. They are the elements upon which the 
calculations for such solutions are based. 


1. In the following examples, the drop represents the drop 
obtained from a minim dropper and is therefore equal to one minim. 


Oy The Pate Sf a gra in contained in 0 )] 
tion is always indicated by the percentage or rat: ; 
solution ag as afraction. Thus, one drop of a 1% 
contains gr. ;4,, one drop of a 2% solution contains gr. rte r 
gr. »;, one drop of a 20% solution contains gr. zg> or gr. $, one Ry 
drop of a 1: 30 solution contains gr. 34, etc. iis : 
For practical purposes we may classify all stock solutions in 
two groups: 
(a) Relatively strong solutions. 
(b) Relatively weak solutions. 


The relatively strong solutions usually contain substances that a 
are administered in rather large doses; such as camphor, given in 
doses of grs. iii, grs. v, etc. ; caffeine, given in doses of gr. 3, gr.i,etc. 

The relatively weak solutions usually contain very potent sub- 
stances that are administered in very small fractional doses, — 
such as strychnine, an in doses of gr. gy, gr. => ete. ; ; atropine, 
given in doses of gr. ;4,, etc. 


Problem: To calculate the dose to be given from stock solutions 
of various strengths. 
This may be done by-the following two methods: 
1. The Division Method. 
2. The Least Common Denominator Method. 


Every problem may be solved by either method. Practically, 
however, the division method is more applicable for the following 
problems : 

(a) Calculation of large doses such as gr. 4, grs. iii, grs. v, ete. 

(b) Calculation of doses from solutions in which a given number 
of minims contain a definite dose ; for example, when m. x. contain 
gr. 35 

The least common denominator method is more applicable for 
the calculation of small doses from relatively weak solutions, for 
example: gr. z}5, gr. zd, etc. For the calculation of such prob- 
lems the advantage of this method is that it avoids working with 
fractions of a drop or fractions of a minim. 


THE DIVISION METHOD 


Rule: Divide the dose required by the fraction of a grain con- 
tained in one drop or minim of the stock solution. The result is 
the number of minims of stock solution to use. 


qa) ‘Pour the agnber of minims a ndieated by the result intoa ne 


a medicine spoon. is 

(2) Add enough sterile water to fill up a hypodermic syringe = 
F and give the dose to the patient. — as: 
Example: To give strychnine sulphate gr. 1, from a 1% solution. & 
?, Since the stock solution is a 1% solution, enh drop will contain var 
ies i er. Tov: ; 


_ According to the rule, 3; + yhy = oy X 192 = 402 = 4, 
We therefore give 4 minims or drops of the 1% solution which 
contains gr. 3k. 


Example: To give gr. 1, of strychnine sulphate from a solution 
of which m. x = gr. 3. 
Since m. x = gr. 34, each ue or 
m. i, will contain , of sy or gr. x45 


If each drop contains gr. sy 0» gr. ols vil be contained 1 in as many 
drops as 33, is contained in ¥ 5 
According to the rule, 34 as a sou = vs KX 392 = 390 = 12 
We therefore have to give m. xii e the acon ata which 
contains gr. 5. 
_ Example: To give grs. iv of caffeine sodium benzoate from a 
25% solution. 
Each drop of a 25% solution contains gr. ;2,5,, or gr. + of caffeine 
sodium benzoate. 
To give grs. iv, therefore, we would have to give as many minims 
as 1 is contained in 4, or, 
i ecordint to the mle, 4+1=4x4=16 
To administer a dose of grs. iv of arene sodium benzoate we 
- would give, then, m. xvi of the 25% solution. 


THE LEAST COMMON DENOMINATOR METHOD 


The method may be illustrated ey the following concrete example: 

To give atropine sulphate gr. 34,5 from a 1% SpsEttOD 

Every drop or minim of a 1% eauunlon SopA sine gr.zi,5. According 
to the poe of division, dividing 34> by z4y we get4.. We paeretere 
have to give 4 of a minim. We cannot obtain, however, the gr. st5 
in an even number of minims of the stock solution. We must then 
prepare another solution from which an even number of minims will 
contain the gr. s45. This may be done by taking one drop of the 
1% solution and adding two drops of water to it, thus diluting it twice. 


Y TN Ns 
each pea blen how Tatiehie a Ae of the st 
diluted. From this new diluted solution we can ob 
dose in an even number of minims. 


Rule 


with a least common denominator. 


To Find the Dilution ~—~-— 


2. Subtract the numerator of the fraction of a grain containedina 
minim of the stock solution, from the numerator of its equivalent 


fraction. 
Add this number of minims of sterile water to one drop of the stock 
solution. 


To Find the Number of Minims of the New Diluted Solution to Use 


3. Of this new diluted solution give the number of minims indicated 
by the numerator of the least common denominator fraction formed 
from the required dose. 


Technique 


(1) Draw up some stock solution into a minim dropper, and pour ~ 


one drop of it into a medicine spoon. (See illustration, Fig. 2.) 

(2) To this drop, add as many drops of sterile water as the number 
of times it is to be diluted, as determined by solving the problem. 
(See illustration, Fig. 3.) 

(3) Draw up some of this diluted solution in a minim dropper, and 
pour the number of drops needed (as determined by solving the 
problem) into another medicine spoon. (See illustration, Fig. 4.) 

(4) Add enough sterile water to this quantity to fill up the hypo- 
dermic syringe, draw the fluid up into the syringe and administer the 
dose. (See illustration, Fig. 5.) 

In giving doses less than that contained in one drop of the pack 
solution we always dilute one drop of the stock solution. 

In giving doses greater than that contained in one drop of the RAs 
solution we dilute more than one drop. (See page 109.) 

The following examples will illustrate the method: 


Example: To give gr. s45 of atropine sulphate from a 1% ee 


1. Each drop of the Se sulphate solution contains er. 


2. The desired dose is gr. stv: 


3. The least common denominator of 100 and 200, is 200. 


To0° 


~ 1. Reduce the smallest fraction of a grain contained in one minim e 
or drop of the stock solution, and the dose to be given, to fractions 


| 


_ METHOD OF PREPARING DOSES OF MEDICINES FROM STOCK 
ee : SOLUTIONS 


Fia. 1. Apparatus necessary for preparing and administering doses 
from stock solutions. 


Fig. 8. Adding the necessary number of minims of water, thus forming a 
new diluted solution. 


Fie. 4. Measuring the necessary number of minims of the new diluted 
solution. . 


Fie. 5. Drawing up the number of minims to be administered into the 
hypodermic syringe. 


Fic. 6. The correct way to give a Fic. 7. The wrong way to give a 
hypodermic injection. hypodermic injection. 
(Note the direction of the needle.) 


‘A 


se 


ft 


_ The number of drops of this diluted solution to use, is indicated bie 


_ 


_ (This makes a solution of which each drop contains gr. 31,.) 


- Ve Fl | 
7; the numerator of ns formed from the desired dose, gr. 345, which is 1. 


» 


‘We therefore take one drop of the atropine sulphate solution, add 
one drop of water to it, and from this we take one drop of the resulting 
solution. To this drop, add enough water to fill up a hypodermic 
syringe and administer to the patient. 


Example: To give gr. g4> atropine sulphate from a 4% solution. 


Ee 
Each drop of 4% atropine solution contains 8-799 = gr. gay. 
The least common denominator is 600. 


According to the rule, A @) 

og 200 600 
1 

300 ~ 600 


Then take one drop of the 4% atropine solution and add two drops 
of water (3) — A = 2) and take 2 (numerator of = which is the 
same as 34,) drops of the resulting solution. 

When the dose to be prepared is larger than that contained in one 
minim of the stock solution: ; 

In doses larger than that contained in one drop of the stock solution, 
we find that after taking one drop of the stock solution, and adding 
the necessary number of drops of water, the total quantity made up 
is less than the number of drops of the resulting solution to use. 


Example: To give gr. 2, of strychnine sulphate from a 1% solution. 
Each drop of a 1% solution contains gr. zj5 of strychnine. The 
least common denominator is 300. 


According to the rule, (ge pel ED, 
100 300 

eg 

60 300 


* A encloses the numerator of the fraction of a grain contained in one 
drop of the stock solution. ; 

© encloses the numerator of the least common denominator fraction 
formed from the fraction of a grain contained in one drop of the stock solution. 

1 encloses the numerator of the least common denominator fraction 


_ formed from the required dose. 


@ — A = 2, the number of drops to add); Shean 

We would then have to take 1 drop of the solution, ar ad 
2 drops of water to it. Of this diluted solution we then take [5] ; 
But the total number of drops of the resulting solution is only 3 
while the number to be used is 5, more than the total amount. = =—— 

The object of taking 1 drop of the stock solution and adding _ 
2 drops of water, is to make up a solution of which each drop shall 
contain gr. 4, of strychnine, and then, instead of giving gr. eo. of 
strychnine, we give its equivalent, gr. 535, or 5 drops of the resulting 
solution. 

Therefore, as long as we keep the same ratio between the stock 
solution and the quantity of water with which it is to be diluted, we 
will always have a solution of which each drop contains gr. 3}5 no 
matter how much of such a diluted solution we prepare. 

Instead, then, of taking only one drop of the strychnine stock 
solution, and adding two drops of water, thus making up only three 
drops of a solution (of which each drop contains gr. 345), we multiply 
the drop of the stock solution and the number of drops of water to 
be added, each by 5, or 10, or by any number which will make the 
total quantity of the resulting diluted solution more than the number 
of drops to administer. In this way we make up a larger quantity 
of the same solution, each drop of which contains gr. 345. In the 
example given above, if we multiply the number of drops of stock 
solution to use, and the number of drops of water to be added, each 
by 5, we make up 15 drops of a solution, each drop of which contains 
gr. g$y Of strychnine. 5 drops of this solution will contain gr. gy or 
gr. s25 of strychnine. 


When the dose to be prepared is larger than that contained in one 
minim of the stock solution: 

Multiply the one drop of stock solution and the number of times it 
is to be diluted, each by any number which will make the total quan- 
tity of new diluted solution more than the number of minims to be 
given from it. 


Example: To give gr. ;}5 strychnine sulphate from a 4% solution. 
Kach drop of the strychnine solution contains gr. y}5 of strychnine. 
The least common denominator of 200 and 120 = 600. 


According to the rule, A (3) 
200 ~~ ~—-600 

1 [5) 
120 +600 


Take one drop of the 4% solution of strychnine, add (@) — A = 2)2 
drops of water, and take 5 drops of the resulting solution. Since 
the total quantity of the resulting solution is only 3 drops, we multiply 
the drop of stock solution, and the number of drops of water to be 
added, each by 3. We then take 3 drops of the 4% solution of strych- 
nine, and add to it 6 drops of water. Of this diluted solution we give 
the patient 5 drops. 
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Example: To give gr. 7; of atropine sulphate from a solution of 
which m. v = gr. qy. 

Since m. v = gr. zy, m. i = 4 of d, = er. gly 

Each minim of the stock solution contains gr. 4, of atropine. 
The least common denominator of 200 and 75 = 600 


According to the rule, AT =) 
200 ~ 600 

ik 

75 600 


Take one drop of the atropine solution (stock) and add (8) — A = 2 
drops of water. Take [8] drops of the resulting solution. Since the 
total amount of the resulting solution is less than 8 drops, we multiply 
the drop of the stock solution, and the number of drops of water to be 
added, each by 4 (to make up a sufficiently large quantity). We then 
take 4 drops of the atropine solution, to which we add 8 drops of water. 
Of this diluted solution we take [s] drops, add enough sterile water to 
fill up a hypodermic syringe and give to the patient. 


CALCULATION OF DOSES FOR CHILDREN 


To determine the dose of a drug to be administered to a child, 
we fill in the known quantities in the following formula, and then 
calculate it. The result is the fraction of the adult dose to ad- 
minister. 

Young’s Rule: Age of child, divided by (age + 12) = the 
fraction of the adult dose, or, 

28° _ of adult dose. 
age + 12 

For potent drugs, a slightly smaller quantity should be admin- 
istered, and for some drugs a slightly larger dose should be ad- 
ministered. 


Example: How much aspirin should be given to a child 3 years 
old? (Adult dose of aspirin = grs. v.) 
Age of child = 3 
Be 18 Dek 
ae ap 15 aaa 
We therefore give the child + of grs. v or gr. i of aspirin. 


SUMMARY OF CALCULATION OF DOSES 


In preparing doses of potent drugs for hypodermic or internal 
use, the calculation of the problems will be facilitated by handling 
them in the following systematic manner: 
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Before solving each problem the nurse should determine: 

1. Whether the dose is to be calculated from a tablet. 

2. Whether the dose is to be calculated from a stock solution. 

If the dose is to be calculated from a tablet the problem should 
be solved according to Rule 1, page 104. 

If the dose is to be calculated from a stock solution, the division 
method may be used for the following problems: 

(a) Large doses from stock solutions of more than 1%. 

(b) Fractional doses from solutions of which a definite number 
of minims contain a definite dose. 

The least common denominator method may be used for the 
following problems : 

(a) For all doses to be calculated from all Breen weak solu- 
tions such as 1% solutions or less. 

(6) For calculating fractional doses from solutions of which a 
definite number of minims contain a definite dose. 

It should be remembered, however, that all problems from stock 
solutions may be solved by either method. 

The calculation of doses will lose its terrors if the nurse remem- 
bers the rules to be applied in each particular case and the reasons 
underlying them. It must be emphasized, however, that one can 
become expert only by constant practice in solving many and 
varied problems. 


PROBLEMS 


DosEs FROM TABLETS 


How would you calculate sail prepare the following doses: 
Strychnine sulphate gr. 0 1 from tablets of gr. 34. 
Eserine salicylate gr. ~ fe SS tablets of gr. 2 
Atropine sulphate or. 1 from tablets of gr. 
Atropine sulphate ae tho from tablets of tise 
Atropine sulphate gr. 4, from tablets of gr. 
Heroin hydrochloride gr. 4 from tablets of oe 
Strychnine sulphate gr. 3, from tablets of gr. 
Pilocarpine hydeishtdtee: gr. + from tablets ee mr. 
How many doses of strychnine sulphate gr. <1, ida you 
prepare from a tablet of gr. J;, and how would you give this dose 
accurately each time? 

10. How many doses of pete an sulphate gr. ,4, can you prepare 


from two tablets of gr. 744, and how would you give an accurate 
dose each time? 


200 SOY as ae 


~—_—, 
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DoskEs FRoM Stock SOLUTIONS 


How would you calculate the required dose from the stock 
solution in each of the following problems: 
1. Caffeine Sodium Benzoate grs. vi from a 25% solution. 
2. Camphor grs. v from a camphor liniment. 
3. Sodium bromide grs. xv from a 25% solution. 
4, Potassium iodide grs. xx from a saturated solution, and from 
a 50% solution. 
5. Morphine sulphate gr. 1 from a 1: 30 solution. 
6. Strychnine sulphate gr. 54, gr. ps, gr. go, gt. bp Bt. sda 
gr. z+5, from a 1% solution. 
7. Eserine salicylate gr. gy, Br. zy from a $% solution. 
8. Strychnine Pee gr. sy, gt. ay, gr. gy, from a solution of 
which m. x contain gr. 4. 
9. Atropine sulphate gr. : r rho er. at o from a 4% solution. 
10. Morphine sulphate gr. 4, gr. 4, gr. by, gr. oy from Magendie’s 
solution. ; 
11. Atropine pee QT. ztp) BT. rdp Br. gia from a solution of 
which m. v contain gr. 3 
12. a poire Sinbate. F zy from a solution of which m. x 
contain gr. 45. 
13. Eserine sulphate gr. 7, er. zy er. qs from a 1% solution. 
14. Strychnine sulphate gr. 34, gr. do, gr. rd BF. thy from a 
1: 300 solution. 
15. Nitroglycerin gr. +45, gr. rz, gt. ds, gr. gy from a 1% 
solution. 


DosrEs FOR CHILDREN 


In each of the following examples, how much of the adult dose 
would you give: 

(1) Caffeine Citrate to a 4 year old child (adult dose is gr. i). 

(2) Morphine Sulphate to a 6 year old child (adult dose is gr. +). 

(3) Tincture of Digitalis to a 10 year old child (adult dose is m. x), 

(4) Atropine Sulphate to a 2 year old child (adult dose is gr. 
as Tip): 

(5) Compound Licorice Powder to a 6 year old child (adult dose 
is 5i). 

MIscELLANEOUS 

In each of the following problems indicate the methods to be used : 

1. How would you give Caffeine Sodium Benzoate gr. ii from a 
40% solution? 


a contain gr. 5. 


Nampb or SOLUTION 


Ammonium Bromide . 

Ammonium Iodide . 

Aromatic Spirit of Ammonia 

Arsenious Acid Solution . 

Caffeine Sodium Benzoate 

Camphor Oil . 

Camphor Spirit . 

Camphor Water 

Dilute Acetic Acid. . . 

Dilute Hydrochloric Acid 

Dilute Hydrocyanie Acid 

Dilute Nitric Acid . . 

Dilute Nitrohydrochloric cide 

Dilute Sulphuric Acid. ; 

Diuretin Solution (Theobromine Sodiinn 
Salicylate) . : 

Epinephrine Chloride ‘(hdreneien Chlo- 
ride) . : 

Fowler’s Solution ah Avienine etanes 
Potassii Arsenitis) 3 

Homatropine Hydrobromide 

Mercuric Salicylate Sea 

Morphine Sulphate (Magendie’ s Sone 
tion) . ; : 

Nitroglycerin Bolaonn he 

Paregoric (Tinct. Opii. Gatnhorntens 

Potassium Iodide Solution (Saturated) . 

Potassium Iodide Solution 

Sodium Bromide : 

Sodium Iodide Solution . 

Spirit of Chloroform 

Spirit of Ether . . . 

Spirit of Ether (Conmouney 

Strontium Bromide 


5. Codeine sulphate 0. 008 Gants a! 1 50 hen = 


TABLE OF USUAL STRENGTHS OF COMMONLY USED | 
SOLUTIONS FOR INTERNAL USE ae 


‘PERCENTAGE OF 
SoLuTion 


25% 
50% 
4% 
1% 
25% 
20% 
10% 
0.8% 
6% 
10% 
2% 
10% 
20% 
10% 


25% 
0.01% (1-1000) 


1% 
2% 
10% 


3% 

1% 

0.4% 
100% 
50% 
50% 
50% 
10% 
30% 
30% 
50% 


CHAPTER VII 


THE ADMINISTRATION OF MEDICINES 


The administration of medicines is perhaps the most important 
branch of Materia Medica for the nurse. The effect of drugs may 
frequently depend upon the method of administration, the care 
with which they have been kept and the accuracy with which the 
doses are prepared. 

The nurse should thoroughly familiarize herself with the phys- 
ical and chemical properties of the medicines she is using either 
in the ward or when on private duty. She should develop habits 
of precision in preparing doses to such an extent that they should 
become her second nature. ; 


CARE OF MEDICINES 


1. All medicines should be kept in a special medicine chest. 

2. It is customary to assign the care of the medicine closet to 
one nurse. The closet should always be kept locked and the key 
held by the nurse in charge, who should see that every commonly 
used substance is always in stock. 

3. All bottles, boxes, etc., should be appropriately marked 
with labels which are not apt to fall off. The remedies should 
be arranged in the closet alphabetically in systematic order. The 
following order is suggested : 

(a) Substances used externally should be kept together; solids 
and liquids in separate compartments. 

(b) Substances for internal use should be grouped together; 
solids and liquids in separate compartments. 

(c) Stimulants and all potent remedies such as morphine, etc., 
should be kept in a compartment by themselves, adjacent to the 
hypodermic tray, which should always be ready for use. 

(d) All poisons should be labeled ‘ Poison.” They should be 
kept in distinctive bottles, such as blue rough bottles, and kept 
together in a separate compartment. 

(e) Oils should be kept in a cool place, since they readily 


decompose. 
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4, The nurse in charge med 
the contents of the closet daily. She 
needed in small quantities and examine the character of 
medicines. 

5. A change in color, consistency or odor of any substance _ 
should be reported to the physician or pharmacist and if this has _ 
interfered with its efficiency, a fresh supply should be obtained. = 

6. Every bottle of medicine should be corked and immediately _ 
replaced after use. ' c 


CARE OF APPARATUS 


— Fs 


1. All apparatus should be kept together. a: 15 

2. Weights should be kept clean by dusting, not by polish- ; 
ing. ; | 

3. Balances should always be kept covered. ‘ 

4. Test the balance before use. 

5. For measuring fluids glass utensils should be used. 


ACCURACY 


While preparing medicines the nurse should concentrate her 
entire attention upon the work. She should not be disturbed by 
other duties. 

1. When calculating doses be sure your answer is correct; 
verify it if in doubt. 

2. Familiarize yourself with the smallest and largest doses of 
the remedies you are giving. If you think the maximum dose 
has been exceeded always verify it. 

3. Always look three times at the label of every bottle or box 
before using any of its contents: when taking it from the closet, 
when removing the contents, and when returning the bottle or 
box to the medicine closet. 

4. Never use medicines from an unmarked bottle, or when you 
are in doubt as to the nature of the contents. 

5. When pouring fluids, hold the bottle with the label pointing 
upwards so as to avoid soiling it. 

6. Measure the quantities as ordered; do not give a teaspoon- 
ful when a dram is ordered, and vice versa. Measure the quan- 
tities with graduated measuring glasses or marked glass spoons. 
Do not use househoid utensils unless the others are not avail- 
able. 


Vee 
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7. When measuring fluids hold the graduate so that the sur- 
face of the fluid, which is usually curved, is on a level with the 
eye. The quantity is read when the lowest part of this curve is 
on a line with the mark of the desired quantity, thus : 


8. Never pour a medicine back into the bottle. 

9. A medicine which forms a precipitate with another sub- 
stance should always be given alone. Such medicines are said 
to be incompatible. 

10. All the medicines being administered in the ward should 
be listed. There are several methods of listing. 'The most com- 
mon one is to have a distinctive color for the various times of 
administration. These are placed on a board near the medicine 
chest, together with the names of the patients. 

11. All medicines should be appropriately marked as soon as 
prepared. 

12. Give all medicines at the times ordered; _b. i. d. medicines 
should be given at 8 a.m., and 6 p.M., t. i. d. medicines should be 
given at 8 a.m., 12 M., and 6 P.M. 

13. Always stand at the patient’s bedside until the medicine 
is taken. 

14. Never allow one patient to administer medicines to an- 
other. 


THE PRINCIPLES OF ADMINISTRATION 


Drugs are given to cause local or general effects, or both. Local 
effects result from a direct application of a substance to a tissue 
or organ, thus changing its function. 

General or systemic effects result when a drug enters the blood 
stream and affects tissues or organs remote from the site of applica- 
tion. 

It is frequently essential for the nurse to know the effect that 
is desired, as the method of administration may vary accordingly. 


ADMINISTRATION FOR LOCAL EFFECTS 


For a local effect it is merely desired to bring the remedy in 
contact with a diseased tissue or organ. As arule, the more pro- 
longed the contact the greater is the effect. Local remedies are 
usually applied in the following forms: 


-Ointments: 

Oleates. 
Cerates 
Poultices 
Plasters 

Powders 
Lozenges 
Bougies 
Suppositories 


—_ 


_—_ 


ADMINISTRATION OF SOLUTIONS 


Substances are usually applied locally in solutions for their 
antiseptic effect: to check the growth of bacteria. The longer 
the solution is in contact with the wound the greater is the anti- 
septic action. The solution must be changed frequently, however, 
since the effect soon wears off. 

The best antiseptic action is obtained by keeping the wound 
in a continuous bath of the solution, which is not always possible, 
however. 


Wet Dressings 


The most common way in which antiseptics are applied is by | 


means of gauze which has been soaked in the required solution. 
The dressings are kept moist by frequent changing or by covering 
with rubber tissue. Frequent changing is the better method since 
it not only keeps the dressings moist but drains the secretions 
and keeps the wound dry. . 


Administration of Douches 


Solutions used as douches are given for their antuseptic or con- 
stricting (astringent) effect on the mucous membrane of the vagina 
and cervix and to remove accumulated secretions. Douches are 
also given to check bleeding from the uterus or cervix, and to 
lessen pain produced by their contraction. Contact with the 
diseased tissues is essential for the effect. It is especially impor- 
tant that every part of the vaginal fornix be irrigated to remove 
the secretions which usually accumulate in these regions. 

Method: The patient should lie flat on the back with the thighs 
and legs flexed and a pillow underneath the buttock. The steri- 
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_ lized nozzle is then inserted far back into the vaginal fornix. The 


fluid is allowed to run from the bag held about two feet above 
the patient and the nozzle gently moved about to distribute the 
fluid over the entire mucous membrane. 

For an antiseptic or an astringent effect, or for drainage, the 
temperature of the fluid should be the same as that of the body, 
about 100° F. To check bleeding or to lessen pain, solutions 
should be as hot as the patient can stand. 


Administration of Mouth Washes and Gargles 


Mouth washes and gargles are used for diseased conditions of 
the mouth and throat: to cause an antiseptic or a constricting 
(astringent) effect. In administering mouth washes and gargles 
it is essential to bring the drug in contact with every part of the 
lining membrane of the mouth and throat. This is usually 
accomplished by keeping the fluid in the mouth and moving it 
about by means of a current of expired air. 

Fluids applied in this manner do not affect the tonsils or phar- » 
ynx to any extent, since they do not reach back far enough. Lo- 
cal applications to these tissues are best applied by sprays or 
irrigations, 

Irrigation is a very good method for applying medicines to the 
throat. It is usually done by means of a glass nozzle attached 
to an irrigating bag, with the patient lying down, the head on the 
side, and the mouth and chin slightly tilted forward. 


ADMINISTRATION OF LINIMENTS 


Liniments are usually applied for their soothing effect. They 
should be applied on a piece of flannel or lint which keeps the 
skin warm, prevents evaporation of the liniment and thereby helps 
the action. Many liniments are applied by vigorous rubbing. 
Whatever effect is then produced is due principally to the vigorous 
massage and very little, if any, to the liniment itself. 


ADMINISTRATION OF OINTMENTS 


Ointments may be applied for a local or a general effect. They 
are the best means of applying remedies for a prolonged local 
effect. The fat in which the drug is contained dissolves readily 
but does not evaporate, thus prolonging the effect of the drug on 
the site of application. 


acareee to the ae parm i should r changed fre 
about every day. Ointments should be avoided on discharg 
wounds as they prevent free drainage of the secretions. For a 
general effect they are applied by rubbing. See page 119. 


Oleates and Cerates are administered like ointments. ~ 


ADMINISTRATION OF POULTICES AND PLASTERS 


Poultices and plasters are usually applied to produce the fol- 
lowing effects : 

1. To relieve pain. : 

2. To dilate the blood vessels of the skin (rubefacient action). 
Blood is thus brought to the surface from the deeper tissues or 
organs, relieving congestion and inflammation of many organs. 
Poultices or plasters cause other reflex effects. (See Counter- 
irritants. ) 

3. To produce blisters. This is merely an exaggeration of the 
rubefacient effect as the result of a prolonged application or of 
a stronger preparation. 

Poultices are usually diluted with flour until the desired strength 
is obtained. They are moistened and wrapped in a piece of 
gauze or lint and applied to the site ordered. 

Plasters should be moistened in lukewarm water before being 
applied. 

Poultices or plasters should remain on the skin for ten to twenty 
minutes to induce a rubefacient action and longer for the forma- 
tion of a blister. The nurse may vary the duration of the applica- 
tion, however, so as to obtain the desired effect. Some plasters, 
aueh as mercury plaster, may be kept on the skin for days. 


OTHER FORMS OF LOCAL ADMINISTRATION 

Powders are usually dusted over the surface of a wound or 
ulcer. 

Lozenges are kept in the mouth; they are dissolved by the 
saliva, and the medicinal substances which they contain then 
affect the mucous membrane of the mouth. 

Bougies are long thin medicated tubes, made with wax. They 
dissolve in mucous membrane lined cavities, and then produce 
either local or general effects. 

Suppositories are cone-shaped preparations of drugs made 
with cocoa butter, and are applied in the same manner as bougies, 
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ADMINISTRATION FOR GENERAL OR SYSTEMIC EFFECTS 


When a remedy is given for a general or systemic effect, to 
act upon organs and tissues remote from the site of application, 
the drug must enter the blood stream. Thus it will reach, through 
the circulating blood, the organ or tissue for which it has a selec- 
tive action and induce the desired effects. By the chemical com- 
bination of the drug with some of the constituents of the cells 
of these organs, certain desired changes in the activity of the 
organs are brought about. For example, when a dose of morphine 
sulphate is given to a patient to relieve pain, the dose is dissolved 
in the gastric juice and passes through the mucous membrane 
of the stomach into the blood stream. Here it is carried by the 
moving stream until it reaches the cells of the gray matter which 
are selectively affected by the morphine. It then affects the 
areas in the brain which appreciate pain. A chemical combina- 
tion of the morphine and some of these cells probably occurs, thus 
lessening their function and pain is therefore not appreciated. 

The simplest way in which general effects are produced is by 
directly injecting the drug into one of the veins. The following 
are the methods used for administration for general effects ar- 
ranged in the order of the rapidity with which the effects are 
produced : 

Intravenous method 
Intramuscular method 
Hypodermic method 
By mouth 

By rectum 

By the skin 
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INTRAVENOUS ADMINISTRATION 
INTRAVENOUS INJECTION 


Intravenous injections are usually given by the physician. 
The median basilic or median cephalic vein at the front of the 
elbow is the most suitable vein for injecting drugs. A rubber 
or gauze bandage or tourniquet is wound tightly around the 
middle of the arm and the hand is gripped firmly while the fore- 
arm is extended. The veinis thus made to stand out prominently. 
The surface of the skin over the vein is then sterilized with green 
soap, 50% alcohol and a 1: 2000 bichloride of mercury, or the site 
may be painted with tincture of iodine. 


syringe. The needle’ is aa inst L 

ward, and a few drops of blood slightly withdrawn. fi 
When blood enters the syringe you are sure the needle i is ne 
vein. 


of the drug should be injected very slowly. Slow injection is 


very important, as serious, even fatal, results have occurred from " 
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too rapid injection. 


INTRAVENOUS INFUSION 


Intravenous infusions are usually given by the physician. 
The arm is prepared as for an intravenous injection. The fluid 
is made up in a special sterile glass container, which is placed on a 
stand above the level of the patient. To this bottle is attached 
a rubber tube and a needle, or cannula. The needle is inserted 
into the vein, pointing it toward the heart, and the fluid is then 
allowed to flow. If a cannula is used, the vein must be exposed, 
opened, and the cannula inserted into the open vein in a direc- 
tion toward the heart. The effects of an injection appear almost 
immediately. 


INTRAMUSCULAR ADMINISTRATION 


The site for an intramuscular injection is usually one of the 
buttocks, or the front of one of the thighs. The skin over the 
site of injection is sterilized in the usual manner. A sterilized 
hypodermic syringe is filled with a well diluted solution of the drug 
to be injected and fitted with a large firm needle. The needle 
is then inserted perpendicularly into the muscles. The syringe 
may now be withdrawn or slightly aspirated. If blood is obtained 
a new site must be chosen, as the needle has probably been stuck 
into a vein. If no blood is obtained the solution may be injected, 
but very slowly; and the area of injection should then be thor- 
oughly massaged and covered with a little collodion or some other 
dressing. 

HYPODERMIC ADMINISTRATION 


The best sites for hypodermic injection are the front of the 
thighs, or the outer part of the arms and forearms. The skin at 
the site of injection should be sterilized by rubbing with 50% 
alcohol or by painting with tincture of iodine. The sterilized 
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' - resting between the index and middle finger with the thumb on 
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» given and held in the right hand with the neck of the syringe 


3 the piston. The skin at the site of injection is then taken be- 
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tween the thumb and index finger of the left hand and the needle 
inserted under the skin at an angle of about 45 degrees. The 
place of injection should then be thoroughly massaged. 


In giving a hypodermic injection it is very essential to inject. 


the drug under the skin, not into the skin. When the drug has 
been injected into the skin the area of injection looks like goose 
skin and the needle should be withdrawn and a new place chosen. 
This should be sterilized and the injection repeated. 

The effects of a hypodermic injection usually appear in about 
ten minutes to a half hour, depending upon the patient’s circu- 
lation; the better the circulation the more rapid are the effects. 

It may also be noted that the more the drug is diluted the 
better and the more rapid are the effects following a hypodermic 
injection. In the tissues the solubility of a drug is modified by 
the proteins of the body fluids. When a drug is injected hypo- 
dermically the area of the surface into which it is injected also 
modifies the fluids; that is, if it is injected into a large area more 
absorption takes place than in a smaller area. It is, therefore, 
sometimes better to inject a drug into several areas of skin than 
into one spot. 


ADMINISTRATION BY MOUTH 


The most common way in which medicines are given is to let 
the patient drink a fluid which contains the medicine, or to swallow 
it in the form of a pill, capsule, or tablet. 

In administering any remedy the nurse should consider the 
following points : 

Absorption 

Desired effect 

Taste 

Time of administration 
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ABSORPTION 


Absorption is the process whereby a drug enters the blood 
stream by passing through the lining membrane of the stomach 
or intestines or from the tissues. Some drugs are readily absorbed 
while others are not absorbed at all. 


now filled Rpts a well diluted solution of the drug a 


substances, our knowledge of the 
yet very meager. Drugs are absorbed in the omadl and int 
tines and in their own particular way. Most drugs are more 
readily absorbed from the intestines. Some drugs which are made — 
from organs of animals are destroyed in the intestinal tract by 
the digestive juices. __ 


HOW TO AID ABSORPTION 


The following facts will enable the nurse to administer most _ 
drugs so as to increase their absorption : 

1. A substance which is capable of producing a general effect 
must be absorbed into the blood stream. 

2. Before any substance can be absorbed it must be dissolved 
in a fluid, either before administration or in the fluid of the stomach 
or intestines. : 

‘3. Absorption takes place more rapidly with or from some 
fluids than others. 

4. Foods and colloids such as albumins lessen absorption by 
preventing access of the drug to absorbing surfaces. 

The following is a list of fluids in which medicines are com- 
monly given, arranged according to the rapidity with which 
medicinal substances are absorbed with or from them: 

Water 

Weak acids 

Alcoholic beverages 

Syrups 

Oils 

Colloids (albuminous solutions) 

5. A substance is absorbed most readily when it is dissolved 
in water. With the possible exception of lemonade and grape 
juice, weak acids are seldom used as mediums in which to ad- 
minister medicines. 

6. Alcohol and oils will aid the absorption of whatever sub- 
stances may be dissolved in them, because they themselves are 
easily absorbed. 

7. The larger the quantity of fluid, the more readily will its 
dissolved substance be absorbed, with or from the fluid. 

8. For rapid absorption give a substance when the stomach is 
empty because after meals the stomach is covered by food and 
absorption is retarded. 
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9. Substances which combine with foods cannot be absorbed 
until the chemical combination is broken down by the digestion 
of food; but this often changes the chemical composition of the 
drug. 

DESIRED EFFECT 

In administering medicines by mouth it is often essential for 
the nurse to know whether a local or a general effect is desired. 
For a general effect absorption should be aided, and for a local 
effect it should be retarded by giving with colloids, after meals or 
in solid form. 

TASTE 

Taste is a very important factor from the patient’s standpoint. 
A patient may dislike a remedy because of its bitter, bland, or 
unpleasant taste. The bitter taste is often necessary for the 
effect and should not be disguised. When the unpleasant taste 
is not necessary for the effect it may be lessened by giving the 
remedy in a large quantity of fluid or in syrup, wine, or jam. 

Oils such as castor oil should be given in the form of a cocktail 
or as an emulsion with lemon, orange, or grape juice. Very small 
quantities of an oil should be given on a lump of sugar or in melted 
butter. 

The taste of powders may be disguised by placing the powder 
in a capsule, cachet or konseal, or by wrapping it in a small disk 
of rice paper. 

Unpleasant tasting fluids should be given cold, followed by a 
copious drink of water. 


TIME OF ADMINISTRATION 


The time to administer most remedies is not as important as 
patients frequently imagine. For certain effects, however, some 
periods of administration are preferable to others. 

Remedies should be given before meals for the following effects : 

1. To aid the appetite or to increase the secretion of digestive 
juices. 

2. For a local effect on the stomach or intestines. When the 
substances are irritating they should be given in milk. ‘The 
combination of the remedy with the protein of the food lessens 
the irritation. 

Remedies should be given after meals for the following effects: 

1. To neutralize digestive juices when these are present in 
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3. To Reet an irvitatih ct in the stoma 
tion is lessened by the combination of the ected ‘with the p 
of the food. 2 
- Cathartics should be given between meals on an empty stone 
Those acting slowly should be given at night. Those act 1 
quickly should be given in the morning. The effect of ma ‘ 
_ cathartics is sometimes increased by giving them at the natural — 
time for bowel movements; that is, in the morning. oo) 
Hypnotics are more effective when given at bedtime. 


RULES FOR ADMINISTRATION BY MOUTH 


1. For a rapid general effect give the substance diluted in a 
large quantity of water immediately before meals, thus aiding 
absorption. | 

2. For a slow gradual general effect give substances in small — 
quantities of syrup, milk, or wine between or after meals, to retard 
absorption. 

3. For a local effect on the stomach or intestines give the sub- 
stance in acacia, mineral oil, or in milk, thus lessening absorption. 

4. Taste and time as indicated above. 


PROTECTION OF MOUTH AND TEETH 


Remedies which are injurious to the teeth such as iron or acids 
should be given through a glass tube or straw. 


ADMINISTRATION TO CHILDREN 


To children medicines should always be given in fluid form. 
Special care should be taken to thoroughly disguise substances 
having an unpleasant taste. Pills, tablets, or capsules should not 
be given to children as they are apt to chew these preparations 
before swallowing them. 


ADMINISTRATION TO UNCONSCIOUS OR INSANE PATIENTS 


Unconscious or insane patients who are unwilling to take 
medicines should be given substances only in fluid form. The 
medicine should be dropped on the back of the tongue with a 
small spoon. To insane patients it is frequently necessary to 


administer medicine through a narrow stomach tube passed 
through the nose. 
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ADMINISTRATION BY RECTUM 


Remedies are given by rectum for the following effects : 

1. To move the bowels. 

2. To medicate diseased condition of the rectum, sigmoid, or 
colon. 

3. For absorption, to cause general effects. 

Enema. For a cathartic effect the object of injecting a fluid 
into the rectum is merely to distend the bowels. This starts 
peristalsis and causes movements of the bowels. Drugs are 
usually given for this effect by means of an enema. When it is 
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desired to inject fluid into the sigmoid or descending colon the . 


patient should be placed in the knee elbow position. 

Irrigation. To affect the mucous membrane of the rectum or 
descending colon or to remove gas or fluid, irrigations are used. 
The method consists of injecting fluid into the rectum and siphon- 
ing it back. An ordinary enema can, with a tube and tip, is 
used. The lubricated tip is inserted into the rectum, the fluid is 
allowed to run in and is then siphoned back by alternately elevat- 
ing and lowering the can. Every time the can is lowered below 
the level of the patient the fluid should return from the rectum. 

An excellent method of irrigating is by means of Kemp’s irri- 
gating tube, which consists of an inflow and outflow tube in one. 
The inflow tube is connected with the can by means of a rubber 
tube. When the fluid is allowed to run into the rectum it returns 
through the outflow tube. 

For Absorption. Remedies are frequently given by rectum 
for absorption, in cases where it may not be possible or where it is 
harmful to administer them by mouth. They may be given in 
the form of suppositories which consist of cocoa butter impreg- 
nated with the drug. These are inserted into the rectum, the 
cocoa butter dissolves, is absorbed and carries the drug with it 
into the blood stream. 

Substances are absorbed more readily from the rectum, how- 
ever, when given by the Rectoclysis or Murphy method. The 
method is the same as an irrigation, but a return flow is not desired. 
The essential feature of this method is to allow the fluid to run 
in slowly, drop by drop, so that it is absorbed and does not distend 
the intestine. The drug to be administered should be dissolved 
in a large quantity of water (about a pint to a quart). Normal 
salt solution should not be used as a solvent as it is not absorbed 


as readily as water 


occasionally given by this as ; . 
Although substances are not absorbed as readily from the 


. rectum as from the small intestine, the chemical changes that may 
occur with the food or in the passage through the liver may thus 


be avoided, and the substances then enter the blood in a pure form. - 


ADMINISTRATION BY INHALATION 


Many substances are frequently given by inhalation. The 
drug is usually dissolved in water which is kept constantly boiling 
so that steam is formed. This may be done in a specially con- 


- structed apparatus (croup kettle), or in an ordinary dish. The 


patient sits under an improvised tent and inhales the medicated 
steam. 

Drugs such as stramonium are frequently given by inhalation 
by merely burning the leaves in a saucer or by having the patient 
smoke cigarettes made from such leaves. 


ADMINISTRATION BY INUNCTION 


Drugs are frequently given for absorption by rubbing on the 
skin. They are usually applied in the form of an ointment from 
which the drug is absorbed and produces its effects. The oint- 
ment must be rubbed over a large area of skin to get the greatest 
amount of absorption, and since the pores of the skin frequently 
get clogged up with it after constant use, a different region of 
the body should be used every day. Six successive daily rubbings 
on various parts of the body are called a “ course.’”? The course 
is usually given in the following order: 

Each thigh, each arm, the chest, and finally the back. On 
the seventh day the patient should be given a bath to eliminate 
the drug and then the course is begun again. 

When administering a potent remedy by means of rubbings, 
the nurse should protect her hands by old kid gloves or by rubbing 
the ointment with a piece of chamois. Otherwise she may absorb 
it herself and get poisonous effects. The efficacy of the method 
depends largely on the vigor with which the ointment is rubbed 
and the extent of the surface used. 


ADMINISTRATION BY VAPOR 


Some substances, such as mercury, are frequently given by 
means of vapor formed by burning some of the preparations. 
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The patient sits in a small closed cabinet over the fumes formed 
by burning the drug in a saucer, the head protruding from the 
top. The vapor generated in the cabinet is absorbed by the skin 
and induces the desired effects. 


ADMINISTRATION OF VARIOUS REMEDIES 
ADMINISTRATION OF ACIDS 


The dilute acids are usually given to replace acid in the stomach 
when its secretion is diminished. They may injure the enamel 
of the teeth, so that they must be given through a glass tube or 
straw. In giving acids an attempt should be made to imitate 
the normal secretion of acid in the stomach. This is best accom- 
plished by dissolving the dose in a large quantity of water and 
allowing the patient to sip it slowly through a glass tube or straw. 


ADMINISTRATION OF INORGANIC SALTS 


Inorganic salts are of two kinds: alkaline* and metallic. The 
alkaline salts that are not readily absorbed are used to neutralize 
excessive acid in the stomach and as cathartics, while those that 
are readily absorbed are used as diuretics. Of the metallic salts, 
mercury, iron, and arsenic are the ones commonly used for absorp- 
tion. The others are occasionally used, but only for their local 
effects. 

Saline Cathartics. Most of the salts used as cathartics are not 
readily absorbed, even when given in very dilute solutions. They 
usually act merely by withdrawing fluid into the intestines from 
the tissues and blood. The more concentrated the salt solution, 
that is, the more its percentage of salt exceeds that of the blood, 
the more is the quantity of fluid withdrawn. When enough fluid 
passes into the intestines to distend them, bowel movements 
result. Practically, with concentrated solutions this takes quite 
some time, but with dilute solutions it occurs more rapidly. It 
is therefore better to give saline cathartics in dilute solutions; 
that is, in one or two tumblerfuls of water, before breakfast, when 
the stomach is empty, to avoid chemical combinations with the 
food. 

To remove fluids from the tissues to relieve oedema, salts should 
be given concentrated, or very slightly diluted, since they will then 
withdraw more fluid. 


* For administration of alkalies and alkaline salts, see page 178. 
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Metallic Salts. The metallic salts pom readily with leet 
proteins of the cells of the mucous membrane of the stomach and — 
intestines with which they come in contact. If this chemical _ 
combination takes place to any degree, the cells become injured. 
This irritation is responsible for the symptoms of poisoning, such e : 
as vomiting, diarrhoea, etc., that follow the use of many metals. 
When the albuminate formed by the combination of the metal 
and the cells dissolves readily in the excess of fluid protein with 
which the body cells are constantly bathed, the metal is absorbed _ 
and general or systemic symptoms result. This is the case with — 
substances such as mercury, iron, and arsenic, which are usually 
given for their general effects. Absorption of these salts may 
be increased then, by giving them in a large quantity of a fluid, 
such as milk. In such a fluid the metal readily combines with 
the proteins, the irritation is avoided, and at the same time absorp- 
tion is aided. : 

For a local effect, the metallic salts should be given in smaller 
quantities of a similar fluid, but between meals, since there is 
not as much absorption from smaller quantities of fluid, and at 
this time. The salts commonly given for local effects are the 
preparations of bismuth. 

The organic preparations of the metals are already combined 
with an albumin. The metals that are absorbable are therefore 
more readily absorbed, while those that are not usually absorbed 
are less irritating. 

The Iodides and Nitrites. The iodides and nitrites separate 
very readily into their constituent elements and combine rapidly 
with the albumins of the cells of the stomach and intestines. This 
accounts for the pain in the region of the stomach which occasion- 
ally follows the use of such preparations as potassium iodide. To 
lessen the irritation, the iodides should be given in a glass of milk 
after meals. A little wine, sarsaparilla, or cinnamon water may 
be added to disguise the salty taste. 
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ADMINISTRATION OF ALKALOIDS AND THEIR SALTS 


Most of the active principles are alkaloids. 

The alkaloids themselves do not dissolve easily and are there- 
fore not absorbed. They are usually given, however, in the form 
of salts, which they readily form with acids. Some of the salts, 
such as hydrochlorides and sulphates, are absorbed more readily 
than others. These salts are therefore preferable for rapid effects. 

The alkaloids should always be given in a large quantity of 
water (about a wineglassful to half a tumblerful) so as to increase 
the absorption. They have a bitter taste, however, which may 
be lessened by adding a little syrup, raspberry juice, or cinnamon 
water. 

It has long been known empirically that very dilute solutions 
of the salts of the alkaloids are the most efficient preparations. 
For example, the efficiency of Magendie’s solution of morphine 
sulphate is due to the fact that it is a dilute 1 : 30 solution in water, 
which is rapidly absorbed. 


ADMINISTRATION OF GLUCOSIDES 


Glucosides are the active principles of many drugs. 

Most of the glucosides are relatively insoluble substances and 
are therefore not readily absorbed. They are slowly absorbed, 
however, from many of the galenical preparations of their crude 
drugs, such as tinctures, infusions, fluid extracts, etc. We shall 
consider the administration of these substances together with the 
other galenical preparations. There are, however, a number of 
new preparations of glucosides which have been made soluble, 
such as those of digitalis. Of these, perhaps the most commonly 
used preparations are digalen, strophantin, and ouabain. These 
are usually given for rapid effects and should be administered in 
about a wineglassful of water flavored with just a little syrup. 


ADMINISTRATION OF GALENICAL OR PHYSICAL PREPARATIONS 


The galenical preparations are made from the crude drug by 
purely physical means. They are the extracts, tinctures, infu- 
sions, fluid extracts, etc. These preparations contain the crude 
drug in a more or less diluted form. The fluid preparations are 
more active than the solid ones. 

The galenical preparations should always be given well diluted 
in a wineglassful to a tumblerful of water. The preparations which 
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have an unpleasant taste may be given in diluted syrup, raspberry 
juice, or wine. 

The effects of the physical preparations appear very slowly 
because their active principles are but slowly absorbed from the 
preparations. 


ADMINISTRATION OF HYPNOTICS 


Most of the drugs used as hypnotics are substances of a com- 
paratively complex chemical structure and are slowly absorbed. 
They are usually given for effects that are to last for several hours. 
They should be administered in a tumblerful of warm milk about 
a half to two hours before the usual bedtime, the actual time 
depending on the rapidity with which the particular drug is 
absorbed. 

The slow absorption of a substance such as sulphonal may be 
somewhat increased by giving it in milk well diluted with water. 

The nurse should avoid giving chloral in small quantities of 
water, which tend to cause irritation of the stomach and rapid 
absorption. 

When giving hypnotics by the rectum they should be dissolved 
in about two ounces of boiled starch and injected into the rectum 
through a catheter, by means of a syringe. 


ADMINISTRATION OF COAL TAR AND NEWER SYNTHETIC DRUGS 


This group includes such substances as phenacetine, acetanilid, 
antipyrine, pyramidon, and many of their derivatives. Salicylic 
acid and its newer compounds, such as aspirin, are given in the 
same manner. 

To lessen irritation of the stomach they are often given with an 
equal or double quantity of sodium bicarbonate. 

The taste of salicylates and coal tar substances is unpleasant 
and they are, therefore, given in carbonated water or flavored 
with peppermint or wintergreen. 

Salicylates are also given by rectum or in suppositories. They 
are sometimes given intravenously. 


ADMINISTRATION .OF OILS 


Oils are given for nourishment or as laxatives. They are broken 
up in the intestines into fine globules by the bile and pancreatic 
juice, and are then decomposed into their constituent fatty acids. 
These may be combined again and stored up in the body as fatty 
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METHODS FOR INTERNAL ADMINISTRATION OF COMMON 
REMEDIES 


BasEpD ON Puysico-CuEemicaL Laws 


Drue 


Acids: 

Dilute hydrochloric 
Dilute sulphuric 
Dilute nitric, etc. 


Alkalies : 

Sodium bicarbonate 
Lime water 
Calcium salts, etc. 


Inorganic Salts: 
Sedium sulphate 
Sodium phosphate 
Potassium sulphate 
Potassium and 


Magnesium sulphate 
Carlsbad water 
Magnesium citrate 


Seidlitz powder........ 


Potassium bitartrate 


Potassium 
Sodium 
Potassium 
Sodium 


} Acetate 


} Citrate 


Todides 
Nitroglycerin, nitrites, 
etc. 


Metallic Salts : 


Mercury \ 
Tron Salts 
Arsenic f 


Silver } used as 
Zinc, etc. 

Bismuth salts 
Barium 


Alkaloid Salts: 
Morphine 
Atropine 
Strychnine, etc. } salts 


Quinine 


sodium 
tartrate (Rochelle salt) 


astringents 


TIME OF 
ADMINISTRATION 


Before or with 


meals. 


For effect in stom- 
ach after meals. 
For general effects 


before or between 
meals, 


In the morning on ) 
an empty stom- 
ach 


After meals........ 


For absorption after 


For local effect after 
or between meals. 


After meals. 


As bitter, before 
meals, 
As bitter, before 


meals, undiluted. 


CHARACTER AND 
QUANTITY OF 
Fivuip 


In tumblerful of 
water. 


In half wineglass- 


ful of milk. 


In glass of water. 


To lessen oedema, 
in wineglassful of 
water. 


For cathartic or di- 
uretic effect in 
glass (or more) of 
water. 


{ In glassful of milk, 
flavored with a 
little sarsapa- 
rilla,wine or cin- 
namon water. 


In glass of milk. 


In small quantity 
of milk. 


In wineglassful of 
water slightly 
flavored. 


In wineglassful of 
sherry wine. 


METHOD oF 
ADMINISTRATION 


glass tube or 


[Ve through a 
straw. 


Dissolve each Seid- 
litz powder in 4 to 
% glass of water 
and mix the two 
together. 


Iron preparations 
should be sipped 
through a glass 
tube or straw. 


For X-Ray pic- 
tures, in glass of 
milk or as por- 
ridge. 


Glucosides : 
Digalen 
Strophantin 
~ Ouabain 
Digitalis Preparations 


Galenicals : 


Extracts Well diluted in a 
Infusions large glass of wa- | 
Fluidextracts ter. 

Tinctures, etc. ; Undiluted and un- 
Bitters Before meals. flavored. 
Hypnotics : 

Chloral 15 min. before bed- - 

Trional time. ; In glass of warm 
Luminal 4 to 2 hours before milk or in beer. 
Veronal bed-time. 

Sulphonal 2 to 3 hours before 


well diluted, 


_ should be 
with water. 


Paraldehyde, etc. bed-time. 


Coal Tar and Synthetic 


Drugs: 
Phenacetine In water with so- 
Acetanilid Between meals. ... . dium. bivarbon- 
Antipyrine ate, peppermint, 
Pyramidon or wintergreen 
Salicylates 


Aspirin, ete. 


Oils : In wineglassful of 
Olive oil 1 or 2 hours after brandy, wine, or 


Cod liver oil MORIA rn tenet lemon _ juice, 
Castor oil “Cocktail meth- 
od” or as emul- 

sion. 

One or two drops 

dissolved in 

Croton oil glycerin, olive 
oil, or butter, or 

on a piece of 

bread or sugar. 

Hydrocarbons: Add just a little 
Liquid Petrolatum (Min- peppermint, 
eral oil) raspberry juice, 
Liquid vaseline or cinnamon 
Albolene water to flavor. 


May be given per 


rectum in 3ii of 
boiled starch so- 
lution, injected 
with a glass 
syringe through 
a catheter. 


To unconscious or 


insane patients : 


Placed on back of 


tongue with a 
spoon. 


i 


eee Juice, ere ae water, iene juice, or ne These ~~ 

fluids prevent the contact of the oil with the taste buds in the — 
: Ss ‘mouth and thus impart their own taste to the tongue rather than 
_ that of the oil. It is not essential that oils used as cathartics — 

_ should be fresh. Old rancid oil is often better, as it has already 
a been changed to fatty acids which are responsible for the effect. 


me 
2 
£ 
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ADMINISTRATION OF MINERAL OIL 


Liquid petrolatum, mineral oil, or liquid paraffin is usually 
given merely to prevent absorption of water, thus increasing the “i 
bulk of the foeces, and lubricating the intestinal tract, which 
results in movements of the bowels. They should be given 
undiluted about two hours after meals, perhaps slightly flavored 
_ with a little peppermint, raspberry juice, or cinnamon water. 


CHAPTER VIII 
PRESCRIPTION READING 


It is important for the nurse to be able to read prescriptions, as 
she is occasionally ordered to administer a medicine the ingredi- 
ents of which are written in the form of a prescription. 

Every prescription consists of four parts: 


1. The Superscription 
2. The Inscription 

3. The Subscription 
4. The Signature 


1. The superscription consists of the date and the name of the 
patient, which are written at the top (occasionally the name of 
the patient is written at the lower right-hand corner), and the 
symbol R, which stands for the Latin word Recipe, meaning 
“take thou.” It is also a symbol of Jupiter, the Greek god, and 
is a relic of the days when all prescriptions were begun with a 
prayer to him, invoking his divine aid in making the ingredients 
more efficacious. 

2. The inscription consists of the names and the amounts of 
the ingredients used. 

The names are written in Latin, usually in the genitive case; 
for example, Camphora (genitive, Camphorae). 

The most important ingredient in the prescription is written 
first and is often called the basis. 

This is followed by the next important ingredient, which is 
called the adjuvant. 

The next substance on the prescription is usually the one 
which disguises the taste of the mixture, such as a syrup, and is 
often called the corrigent or corrective. 

The last substance on the prescription is the one in which all 
the others are dissolved, and it is often called the vehicle, excipient, 
or menstruum. 

The quantities of the ingredients are written in the metric or 
apothecaries’ system of weights and measures. 
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In the metric system, the units used are the Gram and milli- 
gram, or mil. 

In the apothecaries’ system, the units used are the dram, grain, 
minim, etc. They are written in the Arabic symbols, Roman 
numerals being used, however, for the numbers, unless the quantity 
is a fraction, in which case the Arabic numerals are used. 


Example: 3v = 5 drams 
grs. xx = 20 grains 
Oix = 9 scruples 
31 or 3] = 1 ounce 
Oli = 3 pints 
3ss = + dram 
gr. roo = roo grain 
The abbreviation ss is for the Latin word semis, meaning half. 
3. The subscription consists of the directions to the druggist 
for compounding the prescription. These are usually written in 
Latin. . 
Certain abbreviations are commonly used in the subscription. 
The following are most frequently used : 
q. Ss. = quantum sufficit (as much as may be necessary) 
q. s. ad = quantum sufficit ad (as much as may be necessary to) 
M. = misce (mix) 
F. fiat (singular) = when only one ingredient is written. 
F. fiant (plural) = when many ingredients are used. 


F. = fiat = make 

DD. = detur = give 

Div. = divide = divide 

caps. = capsula = capsule 

pil. = pilula = pill 

chart. = chartas = powder 

tab. = tabella = tablet 

tab. trit. = tabellas triturat = tablet triturate 

troch. = trochiscos = lozenges 

supposit. = suppositoria = suppositories 

tal. = talis = such 

dos. = doses = doses 

ad. scat. = ad scatula = in the box 
pone in scat. = put in a box 
cochleare = spoon 


cochleare parvum = teaspoon 


bulli 


filtra 
solve 
tere 

tere bene 


cola or colator = sti 


paddeust def att 


The following are the most common adjectives used : 


aequalis = equal _ 
aa. = partes aequales = equal parts 
bulliens = boiled 
fervens = hot 
saturatus = saturated 
magnus = large 
parvus = small 


The signature is usually written at the end of the prescription 
and consists of the directions to the patient. It always begins 
with the abbreviation S. meaning signa or mark (on the label). 

The quantities to be administered are written in the metric or 


apothecaries’ system; for example, a teaspoonful is written 4.0 or — 
A dessertspoonful is written 8.0 or 3ii. 
The following are the abbreviations used in the signature. 


or 5. 


It 


is important for the nurse to know their definitions as they may 


be used in her orders: 


gtt. = gutta 

A.M. 

P.M, 

o. d. = omni die 

o.m. = omni mane 

Oo. n. = omni nocte 

m. etn. = mane et nocte 
t.i.d; “="ter in die 

b.i.d. = bis in die 

q.i.d. quatuor in die 

q. h. = quaque hora 
q.2h. = quaquae duae horae 
q.3h. = quaquae tres horae 


= drop 

= morning 

= evening 

daily 

= every day 

= every night 

= day and night 

= 3 times a day 

= twice a day 

= four times a day 
(not to be given at night) 

= every hour 

= every 2 hours 

= every 3 hours 


mine 
i 


stat. =statim = at once, immediately 
S. 0.8. = Si opus sit = if necessary 
This refers to se one dose. More than one dose should acu 
_ be given if a medicine is ordered s. o. s. s) 
p. r.n. = pro re nata = when required 
(as often as necessary) 
When a drug is ordered p. r. n. the nurse may use her judgment 
in giving more than one dose. 
a.c. = ante cibum = before meals 
p.c. = post cibum = after meals 


At the end of the prescription, the physician’s name is signed. 


EXAMPLES OF PRESCRIPTIONS OF FLUID MEDICINES 


May 17, 1905 
For Mr. J ohn Jones . 


R 
Magnesii Sulphatis 353i 
Magnesii Carbonatis 
Spiritus Ammoniae Aromatici 44 3i 
Aquae q. s. ad 31 


M. et Sig. 3it.i.d. 
Dr. Brown 

In this prescription, the superscription is the R and Mr. John Jones. 

The inscription is the mixture of the ingredients, of which the 
magnesium sulphate is the most important, magnesium carbonate 
next in importance, while the water is the excipient or menstruum. 

The directions to the pharmacist are simply to mix the ingredients 
together (misce); and the directions to the nurse are to administer 
one teaspoonful of it three times a day (t. i. d.). 


May 5, 1904 
For Mr. Bates 
Bismuthi Subnitratis 15.0 
Mucilaginis Acaciae 10.0 
Syrupus Simplicis 5.0 
Aquae Cinnamomi q. s. ad. 60.0 


Misce et Sig. 3q.i.d 
Dr. Jameston 
This prescription reads: 
For Mr. Bates: 


to make up 60 Grams. : 
patient one teaspoonful of the mixture four times. a 

This is a very good method of prescription writing. 

If the mixture is made up in a two-ounce bottle, _ 
grains of each ingredient, in every teaspoonful, is the same as ad 
number of Grams of each ingredient in the entire mixture, since there 
are 60 Grains in each dram or teaspoonful dose, and there are 60 Grams — 
in a two-ounce bottle. 

For example: In the above prescription we can see at once that 
each teaspoonful dose of the mixture contains 15 grains of bismuth 
subnitrate, 10 grains of mucilage of acacia, etc. . 


EXAMPLES OF PRESCRIPTIONS OF SOLID MEDICINES __ 


Example: June 5, 1900 
For Mr. Winsley + 
Extracti Colocynthidis Compositae 3ss P : 
Rhei grs. Xxiv 
m. et divide in pilulas No. XII n 


Sig. one o. n. 
Dr. Jamestain 

This prescription reads : 

Take thou, of compound extract of colocynth 4 dram, and of rhu- 
barb 24 grains, mix them together, and divide the mass into twelve 
pills. Each pill therefore contains 45 of the whole amount, or 10 grains 
of the compound colocynth powder and 2 grains of the rhubarb. 


Example : April 7, 1899 
For Mr. Hestar 


Tabellarum Morphinae Sulphatis 44 0.015 
D. talis dos. Nos. XX 
Dr. Sesley 
This prescription reads, take thou of morphine sulphate tablets, 
each to contain 0.015 (15 milligrams). Give twenty such doses. 


Example : May 17, 1895 
For Mr. Hillston 


* Pyramidon 0.1 
* Phenacetine 0.2 
Caffeinae 0.06 


Sacchari Lactis 0.3 
D. talis dos. No. XX et pone in scat. 
M. et fiant in pulv. 
Sig. one t. 1. d. Dr. Lestertan 


* These common names are frequently used in prescriptions, 
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CHAPTER IX 


TOXICOLOGY 


Toxicology is that branch of Materia Medica which deals with 
the symptoms and treatment of poisons. It is important for 
the nurse to know the symptoms of common poisons because she 
is often called upon to give first aid treatment in cases of poisoning. 

A poison is a substance which is injurious to the body either 
temporarily or permanently. Some poisons cause such severe 
disturbances of body function as to result in death. 

The injurious effects are either local or general. Local effects 
are signs of irritation on the skin or mucous membranes with 
which the poison comes in contact. If the irritation is severe the 
mucous membrane or tissue is destroyed and this is called corrosion. 
General effects are profound changes in body function which 
result from the effect of poisons on various organs of the body. 


LOCAL SYMPTOMS OF POISONING 


The local effects of poisons vary according to the site of applica- 
tion. If the poison is applied on the skin, the skin is severely 
irritated or destroyed, producing a dry, white, yellow, or black 
area of dead tissue; or with some poisons the skin becomes soft 
and swollen. 

If the poison has been swallowed the lips and mouth are irritated 
in the same manner, and in addition the following symptoms 
develop from severe irritation of gastro-intestinal tract : 

1. Abdominal pain 

2. Nausea and vomiting (the vomited material contains blood 
or pieces of mucous membrane) 

3. Diarrhoea (the stools contain mucus and blood) 


This is followed by the symptoms of collapse. 

Symptoms of Collapse. The following group of symptoms 
result whenever there is extensive gastro-intestinal irritation or 
as the terminal effects of any poisoning : 
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- Pallor 
Cold, moist skin 
Rapid, thready, weak pulse 
Slow, shallow breathing 
Subnormal temperature 


ou Go NS 


GENERAL SYMPTOMS OF POISONING 


Some poisons produce symptoms only when they are absorbed 
and cause profound changes in body function. The essential 
symptoms of each poison are usually exaggerated effects usually 
obtained from ordinary doses and will be described under the 
poisonous effects of each drug. For example: Morphine produces 
sleep, slows the respiration, and contracts the pupils in ordinary 
doses. When taken in excessive doses it causes coma, very slow 
and shallow breathing, and pin-point pupils; in other words, 
exaggerated symptoms of the usual effects. 

The poisonous symptoms are usually due to action on some 
particular organ or system of the body. : 

Poisons which stimulate the nervous system cause convulsions, 
as in the case of strychnine; while those which depress the nervous 
system cause profound depression, stupor, and coma. 

Poisons which depress the heart cause such slow heart action 
that it may stop entirely in poisonous doses. On the other hand, 
poisons which stimulate the heart in ordinary doses, in poisonous 
doses cause the heart to become so weak that it may stop entirely 
from overactivity. 

Poisons which injure the kidney produce evidences of this 
injury, such as blood, albumin, casts in the urine, and symptoms 
of diminished kidney function such as lessened secretion of urine, 
and uraemia. 

Poisons which act on the blood, such as illuminating gas, carbon 
monoxide, or coal tar drugs, usually change the haemoglobin to 
methaemoglobin and prevent it from utilizing oxygen, thereby 
causing cyanosis, dyspnoea, and severe respiratory symptoms. 

As a terminal symptom in practically all forms of poisoning, 
no matter whether they are depressants or stimulants, the heart 
and respiration become paralyzed and death results. 


TREATMENT OF POISONING 


The treatment of poisoning is especially important for the 
nurse because she is frequently called upon to administer first 


should | 
iene But before his ps he nurse Te igi € usual, 
accepted antidotes and protectives and other first aid methods of 
treatment. 

The methods of treatment generally used have the following 
objects : ; 

1. To remove the poison 

2. To protect the tissues from further injury and to lessen 
absorption 

3. To administer antidotes 

4. To treat collapse 

Methods of Removing Poisons. Poisons on the skin may be 
washed off with soap and water or alcohol, or may be neutralized 
by a chemical antidote. 

They may be removed from the stomach by washing out the 
stomach with a stomach tube or by emetics, such as apomorphine, 
mustard, ipecac, copper sulphate, or zinc sulphate. If there has 
been extensive destruction of tissue (for example, by swallowing 
acids or alkalies), the passage of a stomach tube should be 
avoided because it may perforate the friable or injured stomach 
wall. 

To remove poisons from the intestines cathartics are given, 
especially saline purgatives such as sodium sulphate, citrate of 
magnesia, and similar substances. 

To remove poisons which are usually eliminated in the urine 
the patient is catheretized and diuretics are given to increase the 
flow of urine. 

To Protect the Tissues and Lessen Absorption. This is accom- 
plished by giving demulcents. These are soft, smooth, gelatinous 
substances, or foods which coat the mucous membranes of the 
oesophagus, stomach, or intestines, thereby protecting the lining of 
these organs from further irritation and injury. At the same 
time the absorption of poisons is prevented by the formation of 
a chemical combination of the demulcents and the poison. Milk, 
raw eggs, starch water, flour and water, and charcoal are the 
substances commonly used for this purpose. 

When poisonous symptoms result from hypodermic use and the 
nurse recognizes the poisonous effects soon after the administra- 
tion, the application of a tourniquet to the arm above the site of 
injection will frequently lessen absorption. 
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ANTIDOTES 


Antidotes are substances which neutralize the poison or its 
effects. They may be divided into two groups: (1) Chemical 
Antidotes; (2) Physiological Antidotes. 

Chemical Antidotes. Chemical antidotes are substances which 
combine chemically with a poison, neutralizing it by forming a 
new compound which is not injurious and is not absorbed. For 
example: Acids can be neutralized by alkalies, and alkalies can 
be neutralized by acids because they form chemical compounds 
with each other. It is important, however, when giving an acid 
or an alkali as an antidote that it should not be injurious itself 
and that the antidote be of such a character that it will not form 
gas in combining with the poison. This is especially important 
in poisons which act on the stomach and intestines because the 
distention of gas may rupture the injured or friable stomach or 
intestines. 

Chemical antidotes are frequently given in the fluid with which 
the stomach is washed out. 

Precipitates. Many poisons and drugs, especially alkaloids and 
glucosides, may be neutralized by substances which precipitate 
them. These are not really chemical antidotes, but they are 
substances which merely form an insoluble compound with the 
poison and are, therefore, not absorbed and the poison becomes 
ineffective. The substances generally used for this purpose are 
tannic acid or strong tea, together with sodium bicarbonate, and 
sodium acetate, or potassium permanganate. 

Physiological or Symptomatic Antidotes. Physiological or 
symptomatic antidotes are substances which produce effects 
opposite to those of the poison, thereby neutralizing its injurious 
effects. They merely relieve the symptoms temporarily until 
the drug is excreted or eliminated by washing out the stomach, 
or other methods and the poisonous symptoms then wear off. It 
is rather important to administer the proper dose of a physiologi- 
cal antidote as the average dose of a substance may be an anti- 
dote, while a large dose may produce effects similar to those of 
the poison. 

It is generally not advisable for the nurse to administer a 
physiological antidote without orders from a physician unless the 
physician cannot be reached soon enough. 

Examples of physiological antidotes are the following: 


Sedatives, auch as bromides, {ubsihnd Rae HR ete., are given 
to lessen delirium or excitation. eh 


When the respiration becomes slow it is stimulated by respiratory - 


stimulants, such as caffeine, strychnine, or atropine, or by arti- 
ficial respiration, oxygen, by whipping the patient with towels, 
inhaling strong ammonia, etc. 

When the heart action is lessened heart stimulants such as 
digitalis, caffeine, cardiazol, are given and heat is applied to the 
body, the foot of the bed is elevated, and coffee-and enemas are 
given. 

TREATMENT OF COLLAPSE 

The symptoms of collapse are generally treated by application 
of heat to the body, elevation of the foot of the bed, a hot coffee 
enema, reflex stimulants, and intravenous or rectal injections of 
salt solution or glucose solution; and adrenalin, caffeine, strych- 
nine, digitalis, atropine, and similar substances given hypodermi- 
cally or intravenously. 


FIRST AID TREATMENT IN POISONING 


The nurse is frequently called upon to administer first aid 
treatment in cases of poisoning and it is essential for her to avoid 
becoming excited or trying to do too many things at once. Prompt 
action is often very essential because the early administration of 
an antidote or the right treatment given early is often lifesaving. 
It is, therefore, essential to have a definite, orderly plan of pro- 
cedure in every case of poisoning and to use the most beneficial 
and effective measures first. Do not waste time with measures 
that are not immediately effective or which take too long to pro- 
duce results. In hospital practice it is always advisable to have 
the commonly used antidotes readily available. 

The following is the best routine to follow in every case of poison- 
ing: 

1. Send for the doctor at once 

2. Find out the nature of the poison taken either by looking at 
the bottle or container, or by means of the symptoms 

3. Administer the chemical antidote as quickly as possible 

4. Give emetics 

5. Treat the symptoms of collapse by the usual methods 

6. Avoid potent stimulants without advice from the physician 
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cids: : ] Ikalies: é 
Hydrochloric Acid Sodium Bicarbonate ; 
‘Sulphuric Acid Sodium Carbonate (Washing Soda) sy 
Nitric Acid : Lime Water (Saturated Solution) wee Pe 
; | Chalk (Whiting) 

} ; Plaster from the wall sy 
Oxalic Acid Magnesium Oxide “Oe 
i Magnesium Carbonate 
: | Aromatic Spirit of Ammonia 


Hydrocyanic Acid Wash out stomach with 1% 
. Sodium Thiosulphate solution, 
Hydrogen Peroxide, or Potassium Per- 
manganate solution 
Tron Sulphate : 
15 Gms. in 20 ounces of Tincture of 
Ferric Chloride 
Magnesium Citrate 
Magnesium Carbonate 
1 or 2 teaspoonfuls 


a 


Carbolie Acid Sodium or Magnesium Sulphate 
(Phenol) 31 in 4 pint of water 
Alcohol 
Whisky 
Wash out stomach with solution of the 
antidote 


Caustic Alkalies : Weak Acids: 
Sodium Hydroxide Lemon Juice 
Potassium Hydroxide Citric Acid ‘ 
and similar substances Vinegar in an equal quantity 
of water 
Tartaric Acid 33 in 3 pint of water 


Metals: Sodium Thiosulphate intravenously for 
all metals 
Arsenic Ferric Hydroxide with Magnesia Oxide. 
Ferric Hydroxide Jiss., and Tincture 
of Ferric Chloride in a wineglassful 
of water and 124 ounces of sodium 
carbonate 


Mercury Preparations Large quantity of raw eggs in milk or 
(Bichloride of Mercury) and water. One egg for every grs. iv 
similar preparations Potassium Citrate, grs. xv, every two 

hours, alternating with Magnesium 
Sulphate, 3i 
Potassium Iodide after that 


Silver Nitrate Sodium Chloride (Common salt) 
3 ii in a glass of water 


“Sodium Bicarbo 
te, 3i, dissolved in water 
Tannic Acid - 
BA: | Large quantities of raw eggs - 
Lead Salts : Magnesium Sulphate (Epsom Salt) — 
; 3ss. in glass of water 


A Magnesium Sulphate (Epsom Salt) 
: a sedan Sulphate (Glauber’s Salt) 


Phosphorous . Copper Sulphate, 0.2 Gm. (grs. 
: : act lved in Biv. of water, every al 
minutes 
Oil of Turpentine, m. Xt in 5i of a 3 


- Barium Salts 


every fifteen minutes 
Magnesium Sulphate <a 
Potassium Permanganate, 2Gms. 3ssin 

a glass of water t 
No oils or fats 


. 


Iodine Large quantities of starch in water ‘ 
Sodium Bicarbonate, Jiss. in a glass of ¢ 
water 
Todoform Sodium bicarbonate 
Alkaloids : Tannic Acid or old tea 
Morphine a. Hydrogen Peroxide, 0.05% solution 
Atropine q 
Strychnine Potassium Permanganate solution 


and similar substances 


Glucosides: 
Digitalis preparations 
and similar substances 


TABLE OF PHYSIOLOGICAL ANTIDOTES 


Porson ANTIDOTE 
Opium POD 
Morphine } : Atropine Sulphate 
Strychnine . . . . . . . ...| Chloroform or Ether for convulsions 
Belladonnai\) a) Pil . 
Atropine i ilocarpine 
Cocaine We he kD ee elev Nitrite 
Stimulants 
pe ey Caffeine preparations 
hloral . . «ss «'s «© 31) Hot Coffee Enemas 
Veronal Oxygen 
Luminal Artificial respiration 
and similar substances Strychnine 
Snake Venom’ <4... Go. 8 ee ene AntiVvenIn 


timulants 
ratory stimulants 
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CHAPTER X 
DRUGS ACTING CHIEFLY ON THE SKIN 


Drugs may produce two kinds of effects: local and general 
effects. Local effects are those produced at the site of application, 
while general effects are effects in the functions of the body which 
apparently have no relation to the site at which the drug is applied. 

The drugs which act principally on the skin produce local visible 
effects, which are therefore easily understood. 

They may be divided into the following groups: Counter- 
irritants, and Demulcents, Emollients, and Protectives. Counter- 
irritants are used to irritate the skin and to produce other remote 
effects. Demulcents, emollients, and protectives are substances 
which soothe and protect the skin. ; 


PHYSIOLOGY OF THE SKIN 


The skin has several functions: protective, excretory, and heat 
eliminating. The protective function is to protect the underlying 
structures. The excretory function of the skin consists in the elimina- 
tion of waste products through the perspiration. The skin eliminates 
heat by the evaporation of the perspiration and by radiating the heat 
from the overheated blood in the blood vessels of the skin. The skin 
also secretes an oily substance which acts as a lubricant. It also 
contains very fine nerve endings, which receive various sensations, 
such as touch, temperature, heat, cold, pain, etc. 

Drugs may stimulate the functions of the skin or they may lessen 
the functions of the skin. In addition, they may irritate the skin 
or may protect it — by preventing the contact of injurious substances 
with the skin. 

The substances that irritate the skin are called counterirritants 
because they are used to lessen irritation in other parts of the body. 


LOCAL EFFECTS OF DRUGS ON THE SKIN 


A stimulating effect on the skin would consist of increased per- 
spiration, increased sensitiveness, and an increase in its oily secretion. 
Practically, however, any drug that could produce such a local effect 
would have to be applied all over the body, which is not feasible. 
Increased perspiration may result from hot baths or hot packs. There 
are some drugs that can be given hypodermically to produce such 
effects. 
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sta for their effects on ite aa. ya eee y produce two k 
of effects: local and remote. . 
Local Effects. The local effects are those produced at the site ay 
of application, and depend upon the length of time the drug is 4 : 
applied, or upon the strength of the preparation used. Thus,a — 
~ weak preparation applied for a short time produces only redness; 
if the same preparation is allowed to remain on the skin for a 
longer time, or if a stronger preparation is used, a blister will form. 
A still stronger action consists in the destruction of the skin 

(caustic or escharotic action). 

Remote Effects. The remote effects produced by counterirri- 
tants are of two kinds: circulatory and reflex. 

The circulatory effects are due to the dilated capillaries. This 
brings more blood to the surface of the skin from the underlying 
or deeper tissues and organs, which then become anaemic. Thus, 
by removing some of the blood from deeper organs, counterirritants 
relieve inflammation or congestion. For example, the application 
of a mustard plaster to the chest will often relieve bronchitis 
(inflammation of the bronchi) by withdrawing the blood from the 
inflamed bronchi to the surface of the skin. 

The reflex effects are due to the action on the nerve areas in 
the skin which are associated with those of the deeper organs. 
By affecting these nerve endings, pain in some of the deeper organs 
may be relieved. For example, the application of a flaxseed 
poultice to the upper part of the abdomen often relieves various 
pains in the stomach. The other reflex effects of counterirritants 
are a slight increase in the blood pressure and momentary deeper 
breathing; but these effects are very slight. 

The counterirritants are best classified according to the effects 
they produce in the usual strengths which are commonly used, 
though the same effects can be obtained from all of them. 


1. Rubefacients: Drugs that produce redness of the skin. 

2. Vesicants: Drugs that produce blisters on the skin. 

3. Caustics or Escharotics: Drugs that destroy the skin. 

4. Pustulants are drugs now seldom used, which form pustules. 


The counterirritants may be used either for their local effect 
on the skin or for their effects on the deeper organs. 


_ 
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. RUBEFACIENTS 


The rubefacients are used principally to redden the skin, to 
relieve congestion of the underlying tissues, and to relieve pain in 
remote organs. Heat, cold applications, and cupping may pro- 
duce the same effects. 


MUSTARD (SINAPIS) 


Mustard is the powdered dried ripe seeds of Brassica alba and 
Brassica nigra, European plants growing in temperate climates 
throughout the world. There are two kinds of mustard: Sinapis 
Alba (White Mustard) and Sinapis Nigra (Black Mustard). The 
black mustard is usually much stronger than the white. 

The active principles of mustard are a ferment myrosin and a 
glucoside sinalbin, in white mustard, and sinigrin, in black mustard. 

When water is added to black mustard, it is decomposed; the 
myrosin acts on the sinigrin and changes it to dextrose, a sugar, 
and the volatile oil of mustard, which is the active ingredient. In 
a similar way the white mustard is also decomposed. The myrosin 
acts on the sinalbin, changing it to dextrose, a sugar, and an 
alkaloid, sinapine sulphate. 


ACTION 


Local Action. Applied to the skin, mustard makes it red and 
warm (rubefacient action), because it widens the capillaries. It 
thus draws blood to the surface from the deeper tissues or organs. 
If the application is left on for a long time, or if the preparation 
is very strong, blisters are formed (vesicant action). If the appli- 
cation is allowed to remain on the skin for a still longer time, 
pustules may form, and the skin may even be destroyed at the 
site of application (caustic action). 


Internal Action 


In the stomach, small quantities of mustard increase the appetite 
and the secretion of gastric juice, and therefore aid the digestion 
of food. For this purpose, mustard is commonly used as a condi- 
ment with food. 

The doses in which mustard is usually prescribed produce 
nausea and vomiting. It is used for this purpose especially in 
cases of poisoning from various drugs. 


( 


; Methods of Admi 
For Local Applications : 
1. Plaster. This comes in small square leaves ready for q 
It is dipped in luke-warm water and applied. i. 

2. Mustard Paste. This is usually made up with flour, using ‘ 
one part of mustard to four parts of flour. It must be made with a 
tepid water, as hot water, alcohol, and vinegar prevent the forma- __ 
tion of the active oil which is formed and no effect then results 
from the application. 

The paste should not be applied directly to the skin, but by 
means of a piece of thin gauze or lint. 

3. Powdered mustard may be sprinkled over an ordinary 
poultice and the poultice then applied to the skin. 

Local applications of mustard should not be left on longer than 
fifteen to thirty minutes. 

4. Mustard baths are common methods of administering 
mustard for a local effect and to relieve congestion of internal 
organs. About two to four teaspoonfuls of the dried powder are 
added to each gallon of water. 


_ PREPARATIONS 
White Mustard powder 
(Sinapis Alba) 
Black Mustard powder 
(Sinapis Nigra) 
Mustard Paper or Mustard Plaster 
(Charta Sinapis) 


This consists of black mustard powder, to which India rubber is 
added to make it more adhesive, and the mixture is then applied to 
sheets of paper and dried. 


TURPENTINE (TEREBINTHINA) 


Turpentine or white turpentine, terebinthina, is a thick resinous 
substance, or solid oleoresin obtained from the sap of the Pinus 
palustris and other species of pine trees. 

There are two kinds of turpentine: turpentine or white turpen- 
tine and Canada turpentine or Canada balsam. 

Canada turpentine, terebinthina canadensis, or Canada balsam, 
or balsam of fir, is a liquid oleoresin obtained from the Abies 
balsamea, the American silver fir, or balm of gilead tree, which 
grows in the northern parts of the United States. This form of 
turpentine is seldom used. The turpentines contain a volatile 


Ol 1, oil nt reser, or ire of turpentine, whieh Cae aiee is 
effects. 
Local Action. Turpentine or the spirit of turpentine reddens 
_, the skin. If it is kept on the skin for any length of time, it causes 
__ plisters. 
4 Uses 
: Turpentine is applied to the skin to relieve pain and as a rube- 
-  facient, to draw blood from the deeper tissues to the skin. 
: To increase the flow of urine. 
7 To expel gas from the intestines. 
To increase cough and expectoration, and to check the growth 
of bacteria in the lungs. 

Overdoses may cause nausea, vomiting, diarrhoea, and painful, 
scanty urine. 

Administration. For its effect on the skin, turpentine liniments 
are used, or the drug is applied in the form of a “ stupe.”’ 

Internally, turpentine is best given in capsules or in an emul- 
sion. As an expectorant, it is frequently given by inhalations. 
It is often added to enemas to help the expulsion of gas. 

Turpentine Stupe. A turpentine stupe is applied by dipping a 
piece of flannel in hot water, to which a few drops of hot turpen- 
tine oil have been added. The flannel is wrung out and applied 
over the skin, which should be covered with vaseline to prevent 
the formation of blisters. Another method of applying turpentine 
consists of painting the skin of the abdomen with a mixture of 
one part of turpentine to two parts of an oil, such as olive or 
cotton seed oil. A piece of flannel which has been wrung out of 
hot water is then applied over the painted area of skin. 


PREPARATIONS 


Oil of Turpentine 0.3-1.0 ¢.¢. m. V-XV 
(Oleum Terebinthinae) 


This is obtained by distilling arpa 


Turpentine Liniment 
(Linimentum Terebinthinae) 


OTHER RUBEFACIENTS 
CAPSICUM 
Capsicum or cayenne pepper is the extremely pungent fruit of the 
African Pepper or Capsicum fastigiatum. Strong preparations cause 
redness of the skin and blisters when applied locally. It is used in 
the form of a plaster, like mustard. 


f 


Flaxseed or linseed is the dried ripe seeds of the { 
Flaxseed meal is the ground dried seeds of the fl 


is used principally as a poultice. The seeds themselves are often gi 
in the form of flaxseed tea to relieve bronchitis and painful urinati 


ARNICA ‘ PEI 


Arnica is obtained from the flowers of the Arnica montana, or 
leopard’s bane, a plant growing in northern Europe. 4 

It is commonly used in the form of a tincture as a counterirritant 
in bruises. : 


LINIMENTS 


Chloroform Liniment m 
Camphor Liniment 
Ammonia Liniment 


These are preparations for local use of 
substances used principally for other effects. 


VESICANTS 


Vesicants or Epispastics are drugs used to produce blisters. In 
this way they withdraw fluid from the deeper tissues into the 
blister. They are used to produce this effect in joint affections, | 
in various inflammations of the internal organs, and for neuralgic | 
pains. They may be absorbed, and may then weaken the patient. | 
They should not therefore be used on very old patients or on 
infants. 


CANTHARIS (CANTHARIDES) 


Cantharides or Spanish fly is a dried beetle found in various temper- 
ate climates, especially in Spain and Italy. Its active principle is a 
neutral substance, cantharidin. S 

Applied to the skin: it causes redness and swelling with the forma- 
tion of a blister. Internally, in small doses it increases the flow of 
urine. It is said to increase sexual desire. 

Poisonous Effects: Absorption of cantharides from the skin, or 
when taken internally in large doses, produces the following symptoms, 
which are due to the injury of the kidneys and alimentary tract. 

1. Profuse vomiting and diarrhoea. 

2. Painful urination, with scanty urine, which often contains blood ; 
and collapse. 

Administration: Cantharides is frequently applied in the form of a 
plaster ; a small piece of the plaster, the size of a dime, is applied over 
the affected area. 

Before applying cantharides, the skin should be shaved, cleansed 
with soap and water, alcohol, or ether. The plaster is then applied 
and left on for about 4 to 8 hours, depending tpon the effect desired. 
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Cerate of Cantharides 
_(Ceratum Cantharidis) 

Cantharides Collodion 

(Collodium Cantharidatum) 

_ Cantharis Vittata: This is the dried potato fly which contains 
cantharidin. It is occasionally used as a substitute for cantharides. 


PUSTULANTS 


_ Pustulants are drugs which produce very violent action on the skin 
with the formation of a group of pustules. They are not used very 
frequently. The remedies which were formerly used for this purpose 
were Croton Oil and Antimony. 


CAUSTICS OR ESCHAROTICS 


Caustics or escharotics are drugs which are applied locally to 
destroy tissues. The destroyed tissue is called the slough or 
eschar. The action may be mild or severe. The drugs that have 
a mild action are used principally in the treatment of various skin 
diseases and for the removal of scars. 

The substances that are more destructive to the tissues are used 
principally to destroy infected tissue, such as the bite of an animal, 
and to remove warts. 


MILD CAUSTICS 
CHRYSAROBIN 

Chrysarobin is a substance obtained from cavities in the Andira 
araroba, a tree growing in India and Brazil. Its active principle is 
chrysophanic acid. 

When applied to the skin, it causes redness, pain, and even swelling. 
Large doses, when absorbed from the skin or when taken internally, 
cause nausea, vomiting, diarrhoea, and scanty, bloody urine. 

It is used principally in 4% ointments for the treatment of various 
skin diseases. 


Araroba or Goa Powder 
This is the crude powder from which chrysarobin is made. 


SCARLET RED 

This is a chemical dye which is said to increase the formation of 
granulation tissue (newly forming scar tissue). It is used for this 
purpose in 4-10% ointments in the treatment of wounds and ulcers. 


THIOSINAMINE 
Thiosinamine is a crystalline, colorless substance made from the 
oil of mustard, by the action of an alcoholic solution of ammonia. 
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the arothea, ete. ; ; 
Thiosinamine is used locally in the form of states or erent nts 
containing 10% of thiosinamine. . eo 
It is usually given hypodermically, however, in 10% or 15% solu-- ee 
tions, and occasionally it is given by mouth in capsules. 


Thiosinamine ~> 0.03-0.1 Gm. gr. 4-id 
(Thiosinamina) 
Fibrolysin 

Fibrolysin is a salt made from thiosinamine. _Chemically it is 
thiosinamine sodium salicylate. Its action is the same as that of © 
thiosinamine but it is more quickly absorbed. 

It is given hypodermically, intramuscularly, or intravenously for 
the absorption of scar tissue in various parts of the body. 

Fibrolysin usually comes in small glass vials, each containing 2.3 c.c. 
of fibrolysin, which is equivalent to 0.2 Gm. (gr. ili) of thiosinamine. 


STRONG CAUSTICS 
Alkalies 


Potassium Hydroxide 
Sodium Hydroxide 


Acids 
Nitric Acid 
Glacial Acetic Acid These are substances used to cauterize 
Trichloracetic Acid infected tissues. 7 
Chromic Acid 
Metals } 
Silver Nitrate : : 


Copper Sulphate 
Alum 


PROTECTIVES 


Protectives are substances which soothe or protect the skin 
and lessen irritation. They are divided into two groups: 

1. Demulcents. Drugs which soothe or protect the skin. 

2. Emollients. Drugs which soften the tissues. 


DEMULCENTS 


Demulcents are bland substances which are used to soothe 
inflamed tissues. They are also used to suspend substances which 
cannot otherwise be dissolved in mixtures. 
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The demulcents are all sticky substances which swell up into 
jelly-like masses when they are dissolved in water. They prevent 
the tissues from coming in contact with irritating substances and 
in this way they relieve the pain of inflammations and protect the 
tissues. 

PREPARATIONS 


ACACIA or GUM ARABIC: This is the gummy sap obtained from 
the Acacia senegal, an African tree. It contains calcium combined 
with arabic acid. It is used in making emulsions of various drugs and 
pills. 

Mucilage of Acacia 16:01 c:¢! 3lv 
(Mucilago Acaciae) 


This contains one part of acacia to two parts of water. 


TRAGACANTH : This is a gummy sap obtained from the Astragalus 
gummifer, an Oriental tree. It is principally used to suspend heavy 
powders in water and in the making of pills. 


Mucilage of Tragacanth 16.0 c.c. Ziv 
(Mucilago Tragacanthae) ‘ 

ULMUS or ELM: This is the inner bark of the Ulmus fulva or 
slippery elm tree of the United States. When mixed with water it 
forms a mucilage-like substance which is very soothing to the tissues. 
It is often used in the form of a poultice. 


Mucilage of Elm 
(Mucilago Ulmi) 

ALTHAEA: This is obtained from the root of Althaea officinalis or 
marshmallow. 


SASSAFRAS MEDULLA: This is the pith of Sassafras varifoli- 
orum. The mucilage of sassafras is principally used to soothe inflam- 
mations of the eye, and is occasionally given internally. 


GLYCYRRHIZA (Licorice Root): This is the root and under- 
ground stems of the Glycyrrhiza glabra, an English plant. It is used 
principally to soothe mucous membranes. It has a very pleasant 
taste because of its active glucoside, glycyrrhizin, and it is used for 
this reason to flavor medicines. 


AMYLUM: This is ordinary starch which is used in the form of a 
dusting powder or is boiled in water and then applied as a demulcent. 


Glycerite of Starch (Plasmine) 
(Glyceritum Amyli) 


AMYGDALA DULCIS (Sweet Almonds): This is the seed of 
Prunus amygdala dulcis or the almond tree. It contains a fixed oil 
and a ferment, emulsin. When the almonds are rubbed together 
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chusetts. It forms a jelly-like mass when dissolved in water bec: aus 
of a starchy substance, carrageenin, which it contains. Varic 
preparations of chondrus, such as lubrichondrin, are used as’ lubrica 
for the passage of catheters or other instruments. 


KAOLINUM (Kaolin) : This is a powder which consists of alte? B; 
various salts of silicon, an element. This powder has the property _ 
of withdrawing fluid from tissues. It is used in the nose in powder 
form to remove purulent secretions. 

It is used in the intestinal tract to absorb secretions and bacteria, i in <8 
colitis and in food poisoning; and to protect the intestines when 
chronic inflammation or ulcers are present. It is also given to check 
‘the action of digestive ferments. 


Cataplasma Kaolini: This is a clay-like poultice consisting of boric 
acid, methyl salicylate, glycerine, thymol, oil of peppermint, and 
kaolin. It withdraws fluid from the tissues and is very soothing. 
It is on the market under various names; such as Antiphlogistine, 
Fuller’s Earth, etc. 


TALCUM: This is magnesium silicate and is used as a bland 
soothing dusting powder. 


’ 
a 
LYCOPODIUM: This consists of the spores of Lycopodium clava- ae 
tum or club moss. It is used principally as a soothing dusting powder | 
and in the making of pills. 
EMOLLIENTS 


Emollients are bland fatty substances used to soften the skin 
and as mediums for other drugs applied locally to the skin. 


PREPARATIONS 


ADEPS (Lard): This is the prepared internal fat of the abdomen 
of the pig. It is purified by washing, melting, and straining. 


Benzoinated Lard 
(Adeps Benzoinatus) 


Ointment 
(Unguentum) 


This is a mixture of lard and yellow wax and forms the basis of other 
ointments. 


SEVUM PRAEPARATUM (Prepared Suet or Mutton Suet): This 
is obtained from the abdominal fat of the sheep. 


fre fl LY f . 
a is ihe purified fat of ates s wool. It mixes easily with seve 
- solutions and is readily absorbed by the skin. 


PETROLATUM: This is made from petroleum after its more 
volatile constituents are distilled. It is used principally in oint- 
ments to soften the skin. Several of the paraffins which do not melt 
readily are used in surgery for cosmetic purposes. —— 


Petrolatum or Petroleum Jelly 
White Petrolatum 
(Petrolatum Album) 


Vaseline, Albolene, etc., are trade names for petrolatum. 


OLIVE OIL (Oleum Olivae): This is a fixed oil obtained from the 
olive, the ripe fruit of Olea Europea, a European tree. 


OLEUM LINI: This is the fixed oil of linseed or flaxseed. 


OLEUM THEOBROMATIS (Cocoa Butter): This is the fixed oil 
expressed from the roasted cocoa bean Theobroma cacao. It is used 


principally to make suppositories. 


OLEUM GOSSYPII SEMINIS (Cotton Seed Oil): This is the fixed 
oil expressed from the seeds of the cotton plant. 


CETACEUM (Spermaceti): This is a fatty substance obtained 
from the head of the sperm whale. It is used to give consistency to 
many ointments such as cold cream. 


CERA (Wax): This is wax obtained from the honeycomb of the bee. 
It comes in two forms: white yellow wax and white wax. It is used 
in making ointments, cerates, and plasters. 


CERATUM: This is a mixture of 3 parts of wax and 7 parts of lard. 


GLYCERINUM (Glycerin) 


Glycerin is a liquid made by decomposing animal or vegetable fats. 

When applied to the skin or a wounded surface, glycerin smarts and 
is painful for a few minutes, but it softens the skin if the application 
is continued. It has the property of withdrawing fluid from the tissues 
(hygroscopic). 

It is often given internally or it is injected into the rectum. It 
then produces mild movements of the bowels without any colic. 


Glycerite of Starch 
(Glyceritum Amyli) 
Glycerite of Egg Yolk 
(Glyceritum Vitelli) 
There are a number of preparations of various drugs made up with 
glycerin. They are known as glycerites. 


SUBSTANCES USED AS 


) DRESSIN ey ae 
The following substances are used to protect the tissues, to ke 


out infectious material, light, or air. 


COLLODIUM (Collodion): This is 4% solution of pyroxylin or — 
soluble gun cotton in alcohol and ether. When collodion is applied — 
to the skin, the alcohol and ether evaporate, leaving a colorless trans- _ 
parent contractile film, which is strongly adherent to the skin and 

protects it. 


Flexible Collodion 
(Collodium Flexile) 


This contains Canada turpentine and castor oil in addition to the 
other ingredients and is more pliable. ; 


Styptic Collodion 
(Collodium Stypticum) 


This contains 20% of tannic acid and is therefore astringent. 


SURGICAL PARAFFIN OR PLASTIC PARAFFIN 

Paraffin is a wax-like substance made from petroleum, which melts 
at 50°C. It is solid at ordinary room temperature, but melts on 
heating. 

Paraffin is used as an excellent local application for burns, frostbite, 
chilblains, or ulcers of the leg. It acts mechanically by coating the 
burn or ulcer with a fine film, which excludes the air. At the same 
time this film acts as a sort of thin splint, thus allowing new tissue to 
grow over the area. 


Method of Application: The paraffin is melted. The wound sur- 
face is thoroughly dried, preferably by a spray of warm air applied 
with an electric drier. The melted paraffin is then applied over the 
surface with a camel’s-hair brush or atomizer. A very thin layer of 
cotton is then applied over the paraffin and another layer of paraffin 
is applied over that. More cotton is placed over this paraffin and 
the part is then bandaged. 


Paraffin 
(Paraffinum) 
Stanolind Surgical Wax 
This is a specially prepared brand of paraffin. 
Parresine 


This is a mixture composed of paraffin, Japan wax, gum elemi, 
asphalt, and eucalyptol. It is said to be better than ordinary paraffin. 


ELASTICA (India Rubber or Caoutchouc): The dried milky juice 


of a Brazilian tree. It is known as Pararubber. It is used in making 
adhesive plaster, bougies, etc. 
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PART III.—DRUGS USED PRINCIPALLY FOR 
_ THEIR EFFECTS ON THE STOMACH OR 


INTESTINES _ 
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CHAPTER XI 


ACIDS AND ALKALIES 


ACIDS 


Acids are very sour substances, either fluid or solid, which 
consist of several chemical elements combined with hydrogen. 
The hydrogen can be replaced by an alkali, thus forming a salt. 
The acids are divided into two groups: inorganic or mineral acids 
and plant or organic acids. The inorganic or mineral acids are 
prepared from mineral elements, while the organic acids are pre- 
pared from plants and contain carbon. Most of the inorganic 
acids are very poisonous substances unless they are given in very 
dilute solutions. 


INORGANIC OR MINERAL ACIDS 


The mineral acids principally used in medicine are dilute 
hydrochloric, sulphuric, nitric, nitrohydrochloric, and phosphoric 


acids. 
ACTION 


Local Action. Applied to the skin, or mucous membranes, 
concentrated solutions of acids are very injurious to the tissues 
and destroy the skin, mucous membranes, and underlying tissues. 
The tissues become shrunken, hard and brittle, because the acids 
withdraw water from the tissues with which they come in contact. 

Dilute solutions of the acids usually contract mucous mem- 
branes. 

Internal Action 


In the mouth. The dilute solutions ordinarily used have a 
characteristic sour: taste and relieve thirst. They increase the 
flow of saliva and contract the mucous membrane of the mouth. 

In the stomach. The acids aid the digestion of protein foods 
and connective tissue, since the pepsin acts only in the presence of 
an acid, particularly hydrochloric acid. ‘They also increase the 


flow of pancreatic juice. 
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ee : The acids are eliminated from 
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salts, which increase its acid reaction. They are often 8 
irritating to the kidneys, causing albumin or blood in the u . 
The patient may have burning pain in the bladder when passing 
urine. : 


Administration 


All the acids should be given before or with meals, well diluted, 
sipped very slowly through a glass tube, so as not to injure the 
teeth. Diarrhoea and griping pains in the abdomen are symptoms 
of excessive action. x Sieh 

Poisonous Effects 


Acute acid poisoning usually results from an acid taken with suicidal 
intent. The poisonous effects of all the acids are the same, except that - 
hydrochloric and nitric acids make the tissues yellow and hard, while 
sulphuric acid turns the tissues white in color and then brown. 


Symptoms 


1. Severe burning pain in the mouth, throat, and stomach. The 
tissues about the mouth become dry, shrunken, white or yellow in 
color, depending on the acid taken. Nitric and sulphuric acids are 
the most corrosive. ; 

2. Profuse vomiting and diarrhoea. The vomited matter contains . 
blood and pieces of mucous membrane. 

3. Profound collapse (rapid, thready, weak pulse; slow, shallow . 
breathing; subnormal temperature). Death usually occurs in several 
hours. 

Frequently, as a result of lessening the alkaline salts in the blood, 
there occurs : 

4. Difficult breathing. 

5. Twitchings of the muscles or convulsions. 

Occasionally the fumes of the acid may cause swelling of the larynx 
(oedema of the glottis), and the patient may then die of asphyxia. 

If the patient recovers, he may suffer from various symptoms pro- 
duced by the narrowing (stenosis) of the oesophagus because of the 
scar tissue formed by the healing. 


Treatment 


1. Neutralize the acid with an alkali, such as magnesia or mag- 
nesium carbonate, sodium bicarbonate, or lime water. 

Sodium bicarbonate should be used cautiously, as it may form 
carbondioxide gas and distend the stomach. 

If these substances cannot be obtained, chalk, plaster from the wall, 
soapsuds, etc., may be used. Giving plenty of water helps to dilute 
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_ by white of egg, milk, flour and water, etc. ‘ } 
3. Keep the patient quiet. ah} pa, 
4. The collapse is treated with heart stimulants, such as eattcaiel 

strychnine, atropine, etc. ; 
5. Sodium bicarbonate solutions are given intravenously or by i 
rectum to increase the alkaline salts in the blood. - 


PREPARATIONS OF MINERAL ACIDS ete) 
DILUTED HYDROCHLORIC ACID } 


Diluted hydrochloric acid is used principally to aid digestion in 
cases where there is an insufficient amount of hydrochloric acid 
secreted in the stomach, and the pepsin is then unable to digest 
the food. This often occurs in such diseases as chronic gastritis, 
or in infectious diseases. 

It is also used to lessen thirst, especially in fevers, and to check 
intestinal putrefaction and diarrhoea. 


Diluted Hydrochloric Acid 0.3-2.0 c.c. m. V—-Xxx 
(Acidum Hydrochloricum Dilutum) 

This contains 10% of hydrochloric acid. 
Oxyntin 0.3-1.0 Gm. grs. V-Xv 


This is a solid preparation, a compound of protein and hydrochloric 
acid, and is used as a substitute for the latter substance for the diges- 
tion of proteins. It is only half as strong as diluted hydrochloric acid. 


Betaine Hydrochloride 0.6-1.0 c.c. m. X-XV 


This is an alkaloid found in beets and other plants. When it is 
given in watery solutions it is decomposed into betaine and hydro- 
chlorie acid. It is used instead of diluted hydrochloric acid when it is 
absent in the stomach. 


For Local Use 


Hydrochloric Acid 
(Acidum Hydrochloricum) 


This contains 31% of hydrochloric acid. 


SULPHURIC ACID (OIL OF VITRIOL) 


Sulphuric acid acts like the other acids, except that it checks intes- 
tinal secretions and sweat. 

It is rarely used except as a remedy for lead poisoning and occasion- 
ally to check diarrhoea and night sweats. The concentrated acid 
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is occasionally used to destroy an infected area of the skin (caustic 
action). 
Diluted Sulphuric Acid 0.6-2.0 c.c. m. X-Xxx 
(Acidum Sulphuricum Dilutum) ' 

This contains 10% of sulphuric acid. 
Aromatic Sulphuric Acid 0.3-1.0 c.c. m. v-xv 
(Acidum Sulphuricum Aromaticum) 


This contains 20% of sulphuric acid in alcohol, flavored with ginger 
and cinnamon. 


For Local Use 


Sulphuric Acid 
(Acidum Sulphuricum) 
(Oil of Vitriol) 


This contains 92% of sulphuric acid. 


NITRIC ACID (AQUA FORTIS) 


Nitric acid acts like other acids, except that it is said to increase 
intestinal secretions and the secretion of bile. It is occasionally 
used instead of hydrochloric acid to aid digestion. A drop of the 
strong acid is frequently applied on the skin to destroy an infected 
area. 


Diluted Nitric Acid 0.6-2.0 c.c. Mm. X-Xxx 
(Acidum Nitricum Dilutum) 
This contains 10% of nitric acid. 


For Local Use: 
Nitric Acid 
(Acidum Nitricum) 


This contains 68% of nitric acid. 


Diluted Nitrohydrochloric Acid 0.3-1.0 c.c. m. V—-Xv 
(Acidum Nitrohydrochloricum Dilutum) 


This contains 40 parts of nitric acid and 180 parts of hydrochloric 
acid in 100 ¢.c. of water. It was formerly used to increase the flow 
of bile. 


PLANT OR ORGANIC ACIDS 


The plant or organic acids are obtained from various fruit 
juices such as the grapes, lemons, or by the prolonged fermenta- 
tion of wines. 

Their effects are similar to those produced by the mineral acids, 
but they are milder, and they act as alkalies after absorption. 
They do not produce poisonous effects, except when given in very 
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large doses. The organic acids commonly used are acetic, citric, 
and tartaric acids. The acetic acid is the most active one in the 
group; the others have a milder action. 


ACTION 


1. All organic acids have a sour taste. 

2. They increase the flow of saliva and relieve thirst. 

3. They increase the appetite and the flow of gastric juice and 
thereby aid digestion. 

4. They slightly increase bowel movements, for example, the 
juice of half a lemon given before breakfast is a good laxative. 

5. They increase the alkalinity of the blood. 

6. They increase the flow of urine. 

7. Continued use of organic acids causes anaemia and loss of 
weight. 


PREPARATIONS OF ORGANIC ACIDS 
DILUTED ACETIC ACID 


Acetic acid is an organic acid formed by the prolonged fermentation 
of various fruits and vegetables. Thus, when wine is fermented for a 
long time, vinegar is formed, which consists mostly of acetic acid. 


Vinegar 
(Acetum) 

Vinegar is obtained by prolonged fermentation of alcoholic liquors. 
The best vinegar is made from cider, and consists mostly of acetic acid. 


Diluted Acetic Acid 2.0-8.0 c.c. 54H 
(Acidum Aceticum Dilutum) 


This is a pure form of vinegar which contains 6% of acetic acid. 

These preparations are used principally to harden the skin, to check 
bleeding ; and by inhalation, to relieve fainting (reflexly strengthening 
the heart action in this way). They are also used to neutralize poison- 
ing from alkalies, as a diuretic, and to relieve acidosis. 


$ 


CITRIC ACID 


Citric acid is an organic acid which is found in the juice of the 
lemon, or Citrus limonum, and the lime, Citrus bergamia. 

Citric acid is frequently given on shipboard as an article of diet 
to prevent scurvy, a severe disease of the joints due to the lack of 
vitamines from vegetable food in the diet. It is also used to lessen 
the coagulation of blood. 

It is not a poisonous substance, but its continued use occasionslly 
causes anaemia and loss of weight. 


dum Citricum) A hae ae ‘a 


water, instead of lemonade. The best way to administer citric acid 


is in the form of lemonade. To produce sweating it is best given hot. 
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TARTARIC ACID 


_ Tartaric acid is the acid of grape juice. Its action is similar to — 
that of acetic acid. It is principally used to increase the flow of urine, 


in which it is excreted as alkaline carbonates. It is also used as a 
laxative, and it is an ingredient of the seidlitz powder. 

Tartaric acid is usually given in the form of grape juice, as a cooling, 
refreshing drink. As a diuretic or laxative, its various salts such as 
potassium tartrate, etc., are preferred. 


OXALIC ACID 


Oxalic acid is an organic acid, found in sorrel and other vegetable 
substances. It is never used as a medicine, but potassium oxalate, 
or essential salt of lemon, and oxalic acid are frequently used to clean 
metal kitchen utensils. These salts resemble epsom salt in appear- 
ance, and are a frequent cause of severe poisoning when taken by 
mistake, or with suicidal intent. The oxalic acid combines with the 


calcium of the blood causing muscular twitchings or convulsions in 


addition to the usual symptoms of poisoning by acids (see page 170). 


DILUTED HYDROCYANIC ACID 


Diluted hydrocyanic acid or diluted prussie acid is a 2% solution 
of pure hydrocyanic acid, which is formed by the combination of 
hydrochloric acid and silver cyanide. It is a colorless inflammable 
fluid which evaporates very easily. 

Hydrocyanic acid is the most poisonous substance known. The 
inhalation of its fumes causes instant death. Scheele, the chemist 
who discovered it, is said to have died in this manner. 

Bitter almonds and the kernels of the pits of various fruits, such as 
peaches, cherries, apricots, plums, and prunes, contain a glucoside, 
amygdalin, and a ferment, emulsin. When the kernels of these fruits 
are rubbed in water the emulsin changes the amygdalin to prussic 
acid, glucose (a sugar), and another substance. The syrup of wild 
cherry bark (syrupus prunus virginiana) also contains very small 
quantities of hydrocyanic acid. 


Action : Hydrocyanic acid is seldom used in medicine. It is 
occasionally applied locally to allay itching. Internally, it is occa- 
sionally used as an ingredient of cough mixtures to lessen coughing. 


Its principal effect is upon the respiration which it first greatly stimu- 
lates and then depresses. 


This is occasionally used in doses of 30.0 Gms. (3i) to a pint of | 
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~ Sodium Cyanid 


intravenously to stimulate respiration in cases of drowning, and in _ 


collapse during anaesthesia. 


Hydrocyanic Poisoning 


Hydrocyanic acid poisoning usually results when the acid or any 
of its salts is taken with suicidal intent, or from the inhalation of its 
fumes in a chemical laboratory. The severe poisonous effects are due 
to the fact that the cells are so affected by the poison that it is un- 
able to combine with oxygen. 


‘Symptoms: When a sufficiently large dose is taken there is a slight 
convulsion and death results almost immediately from paralysis of 
the heart and respiration. 

If the dose has not been very large the following symptoms appear 
in a few seconds and persist for about fifteen minutes : 

1. Nausea and vomiting. 

2. An odor of the acid on the breath. 

3. The patient falls to the ground unconscious. 

4, Headache, mental dullness, and dizziness. 

5. Very difficult breathing, followed by shallow and irregular 
breathing. Often the respiration is prolonged and followed by a long 
pause during which the breathing seems to have stopped. 

6. Cyanosis. 

7. Convulsions, with clinching of the hands and feet. 

8. Collapse: Very weak, irregular pulse; dilated pupils; cold, 
moist skin; pallor. 


Death usually results from paralysis of the respiration within 
fifteen minutes. 


Treatment: Prompt and vigorous treatment is necessary in order 
to save the patient. Usually, however, the symptoms appear so 
rapidly that death results in spite of the most active treatment. If 
the patient can be kept alive for about twenty minutes to a half- 
hour the chances of recovery are increased as most of the drug is 
then excreted : 

1. Wash out the stomach with any of the following chemical 
antidotes: Hydrogen peroxide, potassium permanganate solution, 
or a 1% sodium thiosulphate solution. 

Iron Hydroxide is frequently given as a chemical antidote. 

2. Give artificial respiration continuously as long as the patient 
is alive. This helps to eliminate the drug through the lungs. At the 
same time oxygen inhalations should be kept up. 

3. Cardiac and respiratory stimulants, such as caffeine, strych- 
nine, atropine, cardiozol, and similar substances, are given intra- 
venously or hypodermically, 


Diluted Hydrocyanic Acid 0.12-0.5 m.ii-vii 
(Acidum Hydrocyanicum Dilutum) RS, 


This contains 2% of hydrocyanic acid. It should always be fresh ‘Ss 


as it decomposes very easily. 


Sodium Cyanide 
(Sodiae Cyanidum) 


This is given intravenously to stimulate respiration in 5 c.c. doses 
of a 0.1% freshly prepared solution. 


ALKALIES AND ALKALINE EARTHS 


An alkali is a substance which belongs to a group of chemical 
substances called bases. They are all characterized by containing 
the radical OH. Since they are principally used in medicine to 
neutralize acids, they are frequently called antacids. 

Alkalies have the following properties : 

1. They combine with acids to form salts, 

2. They turn red litmus paper blue. 

3. They turn phenolphthalein red. 

4. They combine with fats to form soaps, and they dissolve 
proteins. 

Any substance which has these properties is called a base, or 
alkali. 

An alkaloid is a vegetable substance which has similar properties. 

The substances commonly used as alkalies are the salts of 
sodium, potassium, and ammonium. 

The alkaline earths are the salts of calcium, magnesium, lithium, 
and bismuth. 

The alkalies are divided into the mild alkalies, such as sodium 
bicarbonate and the alkaline earths, and the caustic alkalies, 
such as sodium and potassium hydroxide. The latter is used only 
for local effects. 

All the alkalies have practically the same effects but they vary 
in degree. Since the most commonly used alkali is sodium bicar- 
bonate, its effects will be described as a type. 


SODIUM BICARBONATE 


Sodium bicarbonate or baking soda is a white powder obtained 
by the chemical reaction of sodium chloride and ammonium 
hydrogen carbonate made by what is known as the Solvay process. 
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ACTION 


Local action. Concentrated solutions of the strong alkalies 
destroy the skin and underlying tissues, forming a soft crust, 
leaving an ulcer when it falls off. Weak solutions make the skin 
feel soft and soapy. Applied to wounds and on mucous mem- 
branes they dissolve the inflammatory secretions and mucus. 

In the stomach. Sodium bicarbonate, as well as all alkalies, 
combines with and neutralizes the hydrochloric acid in the stomach, 
and lessens pepsin action. It also checks fermentation, neutral- 
izes the organic acids formed in the stomach by fermentation and 
dissolves mucus. 

When large doses of the alkalies are given, some of the alkalies 
pass into the intestines, where they dissolve mucus, absorb fluid 
from the tissues, and act as saline purgatives. 

Action after absorption. The sodium chloride which is formed 
in the stomach is absorbed into the blood, where it increases the 
sodium content of the blood, thus increasing its alkalinity, and neu- 
tralizing the acid substances which are formed in the condition 
known as acidosis. 

Excretion. All the alkalies are eliminated in the urine, which 
they make alkaline in reaction. 


Uses 


Locally, solutions of sodium bicarbonate are applied to burns, 
eczema, and other skin diseases, as a soothing application to 
dissolve crusts and secretions. Sodium bicarbonate forms an 
important ingredient of most mouth washes, gargles, and tooth 
pastes, because of its ability to dissolve mucus. 

Internally, it is used principally in conditions of hyperacidity 
and ulcer of the stomach, for the purpose of neutralizing the excess 
of acid. It therefore lessens the pain produced by the spasm at 
the pylorus, which results from the excess of acid. It is also 
given to check nausea and vomiting and fermentation in the 
stomach, even when no excess of hydrochloric acid is evident. 

Sodium bicarbonate is extensively used for the treatment of the 
condition known as acidosis. This is a group of symptoms which 
result when the alkaline reaction of the blood is diminished by 
the presence in the blood of various acids, such as oxybutyric acid, 
which are formed when fats are not completely burned up in the 
body. When these acids are present in the blood in excess, acetone 


the examination of the urine. 


and iiscetia ote Petia in 


blood is essential to life and when the pine is cei 

symptoms of acidosis occur. Acidosis occurs in diabetes, delay 

chloroform poisoning, uremia, and starvation. The symptoms ’ 

occur gradually and consist principally of headache, vomiting, a 

peculiar type of breathing, and finally coma and death. : 
Acidosis is treated by giving the patient large doses of sodium — 

bicarbonate so as to increase the alkaline condition of the blood 
by neutralizing the excess of acid substances in the blood. 


Administration 

Locally sodium bicarbonate is applied in solutions of various 
strengths, usually combined with other remedies. In stomach o 
cases when it is given for excessive acid, it should be given in vichy, 
seltzer, or warm water after meals. Frequently it is given in 
capsules or powders combined with other alkalies such as bismuth 
or magnesia. For gaseous distention (flatulence) it should be 
given before or between meals in a tumblerful of vichy, seltzer, or 
warm water. It is also given by rectal irrigations to expel gas. 

In acidosis, sodium bicarbonate is given by mouth, by rectum, 
or intravenously in very large doses. In mild cases it is given by 
mouth in doses of 0.6-1.0 Gm. (grs. x-xv) three times a day. In 
severe cases about 4.0 Gms. (3i) is given three times a day, or 
in 3-5 % solutions by rectum by the Murphy or Rectoclysis method. 
In the very severe cases it is given intravenously in 3-5% solu- 
tions about 500 c.c. at a time. 


Poisonous Symptoms of Alkalies 


Poisoning by alkalies usually occurs when concentrated solutions of 
alkalies are taken by mistake. Frequently, washing soda or lye is 
taken by children accidentally. 

The following symptoms usually appear rapidly : 


1. Swollen white crust around the mouth and lips. 

2. Severe abdominal pains with vomiting of blood and pieces of 
mucous membrane. ‘The oesophagus is usually severely injured. 

3. Collapse: rapid, thready pulse; slow, shallow breathing. 

If the patient recovers from these symptoms the oesophagus may 
become narrow (stenosis) due to scar formation, and malnutrition may 
result because of inability to swallow food. This condition requires 
surgical treatment. 
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1. Give as an antidote a dilute organic acid, such as lemon juice, 
__- vinegar, or dilute acetic acid. 


2. Protect the mucous membrane by egg albumin, oils, or milk. 
3. The collapse is treated with heart stimulants, such as caffeine, 
strychnine, atropine, digitalis, etc., and by keeping the patient warm. 
Do not wash out the stomach, since passing a stomach tube may 
perforate it. 
PREPARATIONS OF ALKALIES 


Sodium Compounds 


Sodium Bicarbonate 0.2-2.0 Gms. grs. lii-xxx 
(Sodii Bicarbonas) 


There are numerous other preparations which contain sodium bi- 
carbonate, such as seidlitz powder, but these are used principally 
as cathartics. . 

Sodium bicarbonate solutions cannot be sterilized, since they are 
changed to sodium carbonate on boiling. 


Monohydrated Sodium Carbonate 0.25 Gm. grs. iv 
(Sodii Carbonas Monohydratus) é 

Sodium Carbonate (Washing Soda) 

(Sodii Carbonas) 

These two preparations are rarely used internally. Externally 
they are used to dissolve mucus and other secretions. They are 
frequently used to clean glass, china, woodwork, etc. They fre- 
quently cause poisonous symptoms when taken by mistake. 


Potassium Compounds 


The salts of potassium act like the sodium compounds with the 
following variations in their effects : 

1. The salts of potassium when absorbed into the blood slightly 
weaken and slow the contractions of the heart. 

2. They increase the flow of urine more than the sodium com- 
pounds. 

The potassium salts are very rarely used as alkalies. 


Potassium Bicarbonate (Saleratus) 0.3-2.0 Gms. grs. V-Xxx 
(Potassii Bicarbonas) 
ALKALINE EARTHS 

The most commonly used alkaline earths are the salts of calcium, 
magnesium, lithium, and bismuth. The salts of calcium are used 
to increase the coagulability of the blood and to lessen involuntary 
muscle spasms, as well as for its alkaline effect. The salts of 
magnesium, besides acting as alkalies in the stomach, are laxatives. 
The salts of bismuth are used principally locally, as astringents 


£ mM & oa 
at : va 4 
/ 
= 7 ANE 


re ; 7 Aa . 7 ; 7 a N 2 
on ulcers, and as dusting powders, and the salts of lithi um ar 
to increase the flow of urine. { 


ALKALINE EARTHS USED AS ANTACIDS ~s 
Calcium Preparations vo 


Lime Water 30.0-120.0 c.c. i-iv a. 
Solution of Calcium Hydroxide “a 
(Liquor Calcis or Liquor Calcii Hydroxidi) ie 


This is a saturated solution of calcium hydroxide or slaked lime, a 
containing 0.17% of calcium hydroxide. It is made by washing slaked __ 
lime with distilled water and then filtering the resulting solution. rs 
It is used to neutralize the acid in the stomach, to soothe pains in the 
stomach and to lessen nausea and vomiting. When added to milk, it 
lessens curdling in the stomach and makes the milk more digestible. 


Syrup of Lime 1.0-4.0 c.c. m. xv-3i ‘) 
Syrup of Calcium Hydroxide 
(Syrupus Calcis) 


This contains 5% of lime. 


Chalk Mixture 15.0-30.0 c.c. 531 
(Mistura Cretae) 


This contains 20 Gms. of chalk suspended in 100 e.c. of water. 
Dibasic Calcium Phosphate 0.3-1.6 Gm. gis. V-Xxv ; 


This substance is neutral in reaction, but it effectively neutralizes 
the acid in the stomach. 


Magnesium Preparations 


The preparations of magnesia, which are principally used to neu- 
tralize the acid in the stomach, are the following: 


Magnesium Oxide 0.3-4.0 Gms. gers. v-3i 
(Magnesii Oxidum) 

Calcined or Light Magnesia, or Magnesia Usta. 
Milk of Magnesia 4.0-16.0 c.c. 31-34 


This is a proprietary preparation containing magnesium hydrate. 
It is used as an antacid and cathartic. 

The other preparations of magnesia are principally used as ca- 
thartics, under which group they are described. 


Dibasic Magnesium Phosphate 


Tribasic Magnesium Phosphate los-1.6 et Magoe, oe 


These are neutral substances which are used to neutralize the excess 
of acid in the stomach. 


CHAPTER XII 
DIGESTANTS 


PHYSIOLOGY OF THE STOMACH 


The stomach changes protein foods, such as eggs, meat, etc., to 
simpler substances of a more fluid character by acting on some of 
their contained essential food principles, the proteins. They can 
then be more easily acted upon by the digestive juices of the 
intestinal tract and are then more readily absorbed through the lining 
membrane of the stomach and intestines. The process whereby the 
food is changed to simple fluid substances which can be absorbed, is 
called digestion. 

This partial digestion of the food is brought about, by means of the 
gastric juice, which is secreted by the lining membrane of the stomach. 
This juice contains two ferments, pepsin and rennin, and a very 
small percentage of hydrochloric acid, which change the complex food 
substances into simpler substances of a more fluid character. 

While these changes are going on, the contractions of the involuntary 
muscles (peristalsis) of the stomach wall move the food onward into 
the intestines, so that the stomach is completely emptied in about 
two hours. At the same time the pylorus of the stomach forms 
secretin, a substance which enters the blood stream to stimulate the 
pancreas to secrete its digestive juice. 

The functions of the stomach, then, are: 

1. Secretory, to secrete gastric juice and digest the food. 

2. Motor, to move the digested food onward, into the intestines 
for further digestion. 

A drug which acts on the stomach may increase one or both of 
these functions, or it may replace the acid or ferments which may not 
be secreted in sufficient quantities. 


DIGESTANTS 


Digestants are powders made from the lining membrane of the 
stomach, or from the digestive glands such as the pancreas. They 
contain the active ferments of these glands. They may be classified 
according to the food principles which they digest. 

Uses. In cases where the stomach secretes very little gastric 
juice, or where the secretion of other digestive juices is diminished, 
the patient is unable to digest food. In such cases the digestion 
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be very much diminished or absent. wo 
The digestive ferments are also used to soften dead tissues aa 
membranes. . 


CARBOHYDRATE DIGESTANTS 
Carbohydrates are starchy foods, such as bread, potatoes, and > 


sugars. a 
The starchy foods are partially digested in the mouth. They 
are changed to sugars by the saliva, which contains a ferment, e 


ptyalin. The digestion of the starchy foods and sugars is com- 

pleted in the intestines, by the pancreatic juice, which contains 
the starch-digesting ferment, amylopsin, and by the intestinal . 
juice which contains invertin. This ferment completes the diges- a 
tion of the sugars. The action of starch-digesting ferments is  __ 
usually destroyed by the acid in the stomach. 


PREPARATIONS 
Taka Diastase 0.06-0.3 Gm. grs. i-v 


This is a starch-digesting ferment formed by the action of a mold 
(Eurotium oryzae) upon wheat bran. It is named after its discoverer, 
Takamine, a Japanese. 


Taka diastase is very powerful and efficient, but it only acts in the 
stomach before the normal amount of acid is secreted. 
Diazyme Essence 4.0-8.0 c.c. 3i-ii 


This is a liquid containing all the amylopsin of the pancreas without 
the trypsin or steapsin. It is used to digest starchy foods when these 
are not readily digested by the saliva or pancreatic juice. 


Diazyme Glycerole 4.0-8.0 c.c. 3i-ii 
This acts like the diazyme essence, but the extract is preserved in 
60% glycerin. 
PROTEIN DIGESTANTS 


Proteins are food substances necessary for building tissues. 
They are contained principally in foods such as meat, eggs, and 
milk. 

The proteins are partially digested by the gastric juice, which 
consists mainly of pepsin and hydrochloric acid. Pepsin can act 
only in the presence of an acid. Proteins are completely digested 
by the pancreatic and intestinal juices. The pancreatic juice 


ay fonent which digests starches completely ; 
Eee a ferment which breaks up the fats into very small 
globules (emulsifies). 
Pancreatic juice can act only in the presence of an alkali, but 
is destroyed by an acid, such as the acid in the stomach. 
The intestinal juice contains erepsin, a ferment which com- 
pletes the digestion of the proteins. 


PEPSIN 


Pepsin is a ferment obtained from the lining membrane of 
fresh stomachs of healthy pigs. It is used to aid digestion in cases 
where the pepsin of the gastric juice is diminished or absent. 

Pepsin acts only in the presence of an acid; it should always 
be given with diluted hydrochloric acid. Alkalies destroy its 
activity and, therefore, it should never be given with such sub- 
stances as sodium bicarbonate. 


PREPARATIONS 
Pepsin 0.3-0.6 Gm. grs. V-X 
(Pepsinum) ‘ 
Essence of Pepsin 8.0 c.e. All 


(Essentia Pepsini) 

This is an aromatic, slightly acid substance obtained from the 
stomachs of pigs or calves. It is used to aid digestion and as a means 
of administering other drugs. 


Elixir of Enzymes 4.0-8.0 c.c. 3i-ii 


This is a 15% alcoholic solution containing Pepsin and Rennet of 
the stomach. It is used to aid digestion. 


Gastron 4.0-8.0 c.c. Ai-il 

This is a solution prepared from the mucous membrane of the 
stomach of the pig, preserved in 25% glycerine. It contains the same 
percentage of acid as the stomach, as well as its ferments. It is used 
to aid digestion. 


Enzymol 

This is an extract prepared from the stomachs of freshly killed 
animals, which contains the pepsin of the stomach, to which 0.2% of 
hydrochloric acid has been added. It is used as a local application 
to stimulate healing. 

RENNET 

Rennet is a ferment which curdles milk. It is secreted by the 

mucous membrane of the stomach. 


Mills neues Rennet 


About 8.0-12.0 Gms. (3ii-iiss) of pegnin are ied to 1000 Cc. 
cool boiled milk. The mixture is allowed to stand for two or three — 
minutes, and is then shaken so as to divide the clot into fine particles, 
and give it a uniform consistency. al 


PANCREATIN 


Pancreatin is a mixture of all the ferments obtained from the 
fresh pancreatic glands of the pig. It is used principally to pre- 
digest foods before they are given to the patient, in cases of 
impaired digestion. = 
Pancreatin can act only in the presence of an alkali, and must 
always be given with sodium bicarbonate, as it is destroyed by 
the hydrochloric acid in the stomach. — . 
When it is given internally, it should be given in pills coated __ 
with keratin, a substance which the acid of the gastric juice does 
not affect, but which is dissolved by the alkaline intestinal juices. , 


PREPARATIONS 


Pancreatin 0.12-0.3 Gm. ers. li-v 
(Pancreatinum) 

Peptonizing Powder 

(Pulvis Pancreaticus Compositus) 


This is used to predigest foods such as milk and eggs. 


Each powder consists of 5 grains of pancreatic extract, and 15 grains 
of sodium bicarbonate. 


Pankreon 0.25-1.0 Gm. ers. lv-xv 
Tannin PancreatinCompound 0.06-0.25Gm. _ grs.i-iv for children 


This is a mixture containing the trypsin, amylopsin, and steapsin 
of the pancreatic j juice, and about 8% of tannin. 

It acts in the intestines, aiding digestion in diseases where the food 
is not thoroughly digested because of lessened secretion of the stomach 
or pancreas. It is also used in diarrhoea, dysentery, marasmus, etc. 


Trypsin 0.12-0.3 Gm. grs. li-v 


This is the protein digesting ferment of the pancreas. 

It is applied in solutions containing sodium bicarbonate to diph- 
theritic, or other membranes. It is also given hypodermically, or 
applied locally in cases of cancer to digest the cancer cells. 


es ae 1is is an extract er Ton the fresh pancreas of the hog, 


(attractinn Pancreaticum Integrum) _ 


This is an extract of the pancreatic glands which contains all the 
enzymes: trypsin, amylopsin, and steapsin, and a milk curdling 


_ ferment. It is used in diseases where the food is not well digested. 


It comes in capsules of 0.2 Gm (grs iii). The dose is one capsule three 
hours after meals. 


Panase 0.12-0.3 Gm. grs. li-v 


_ This is a combination of the digestive ferments of the pancreas, 
derived from the pancreatic gland of the pig. It is used where starch 
is poorly digested. 


OTHER DIGESTIVE FERMENTS 


Ingluvin 0.3-1.0 Gm. gIs. V-XV 


Ingluvin i is the extract of a fowl’s gizzard, and i is occasionally used 
to aid in the digestion of proteins. 


Papain 0.1 Gm. gr. iss 


Papain is the fruit of the Carica papaya, the South American papaw 
tree. The juice of this fruit contains a ferment, papain, papayotin, 
papoid, or caroid. It is used to aid the digestion of proteins. It acts 
in an acid, alkaline, or neutral medium. 


CHAPTER XIII bile 
BITTERS, CARMINATIVES, AND EMETICS 
Gastric STiMULANTS 


BITTERS 


Bitters are remedies which act locally in the stomach. The 
effect of any remedy acting locally on the stomach is to produce a 
slight irritation, which causes increased secretion of the mucous 
membrane. Since the secretion of the mucous membrane of the 
stomach, however, is a potent digestive fluid, the gastric juice, 
the effect of such local remedies is to increase the digestion of 
food and aid the appetite. The various condiments taken with 
food are the best examples of bitters. 

There are two kinds of bitters: Simple and Aromatic. 

Simple bitters are vegetable substances which increase the 
activity of the stomach, and improve the appetite. 

Aromatic bitters are vegetable substances used as bitters, which 
have a pleasant odor because of volatile oils which they contain. 

There are other drugs which cause important effects after 
absorption, but which may also act as bitters in the stomach; for 
example, nux vomica and quinine. 


Poisonous Effects 


Occasionally, some of the bitters, such as quassia and berberis, 
if given in large quantities, may cause diarrhoea, frequent urina- 
tion, nausea, vomiting, restlessness, and a rapid, weak pulse. 
These symptoms are due to the alkaloids quassin and berberin, 
which they contain. 

Administration 

Bitters should always be given before meals in fluid form. 
They should be given undiluted and their taste should not be 
disguised as this may interfere with their effect. 


SIMPLE BITTERS 
GENTIAN 
This is the root of the Gentiana lutea, or the yellow gentian of the 
Alps. It is often used as a mild laxative. 
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E Coapetad Tincture of Geltian 2.0-160co0 thie Seer 


_ (Tinctura Gentianae Composita) 


_ BERBERIS (Barberry) 


This is a drug obtained from the root and berries of Beene vul- 
garis, which grows in Europe. It contains an active principle, ber- 
berine, an alkaloid, and some tannin, which make it contract mucous 
membranes slightly. 


k _ Fluidextract of Berberis — 2.0 ¢.¢c. m. Xxx 


(Fluidextractum Berberidis) 


CONDURANGO 5 
‘This is the bark of the condurango tree. 


CALUMBA 
This is obtained from the root of a plant called Jateorhiza palmata. 


QUASSIA 
This is obtained from the wood of Picraena excelsa. 


OTHER SUBSTANCES USED AS BITTERS 


Nux Vomica, Cinchona, and their alkaloids, strychnine and quinine, 
are also used as simple bitters, but their general effects are more im- 
portant, under which they will be considered. 


AROMATIC BITTERS 


The aromatic bitters increase the secretion of the stomach 
more than the simple bitters do, on account of the volatile oils 
which they contain. Their effects are also more lasting, and they 
contract the mucous membranes because of small quantities of 
tannic acid which many of them contain. 

They should always be given before meals, best in fluid form 
undiluted, and their taste should not be disguised. 


PREPARATIONS 


SERPENTARIA 
This is the root of the Virginia snake root, a small herb, which grows 
in the United States. It is often combined with other bitters. 


Tincture of Serpentaria 2.0-8.0 c.c. 4H 
(Tinctura Serpentariae) 
ANTI-BITTERS 


Anti-bitters are substances which abolish the bitter taste. They 
are used principally to disguise the taste of bitter medicines. 


ik tee od 
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Yerba Santa or Eriodictyon 4.0 c.c. 3i 
This is given in the form of a syrup or an elixir. 


Gymnemic Acid 0.3 Gm. grs. v. 
This is a white powder which is also used for this purpose. 


CARMINATIVES 


Carminatives are drugs which check the formation and aid in 
the expulsion of gas from the stomach and intestines. The 
carminatives usually contain volatile oils and are therefore also 
used as aromatic bitters. 

Action 


Although in strong solutions some of the carminatives, such as 
capsicum, may irritate the skin and mucous membranes, and in 
sufficiently strong solutions they may even produce blisters on the 
skin, their effect when taken by mouth in the gastro-intestinal 
tract is as follows: 

1. They produce.a sense of warmth and comfort in the stomach 
and relieve the feeling of distention after meals, as well as belching. 

2. They increase the secretion of digestive juices and aid the 
appetite. 

3. They check intestinal fermentation and putrefaction by 
their antiseptic properties, and they increase peristalsis, aiding in 
the expulsion of gas, 

4. Some of the preparations are absorbed and then excreted 
through the lungs, when they increase expectoration; and by the 
urine, when they slightly increase the flow of urine. 


Uses 


The carminatives are used principally to relieve the uncom- 
fortable feeling due to the distention of the stomach with gas, 
and to relieve tympanites (abdominal distention) in infectious 
diseases. Some of the preparations are given together with some 
cathartics to lessen the griping pains, and as flavoring substances 
to diguise unpleasant tasting drugs. Many of the carminatives 
are spices and are used as condiments with food. 


Poisonous Symptoms 


Some of the carminatives are irritating in large doses and may 
then cause severe diarrhoea, painful urination, collapse, and 
nervous twitchings. After recovery from these symptoms the 
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patient may develop colitis (inflammation of the colon) and 
nephritis (inflammation of the kidney). 


PREPARATIONS 


The substances used as carminatives are vegetable substances con- 
taining volatile oils, spices, and preparations of other drugs. Some 
of these preparations are used principally for the carminative effect. 

SUBSTANCES USED TO LESSEN COLIC 


The oil is given in doses of 0.3 ¢.c., m. v. 


Peppermint The water is given in doses of 4.0 c.c., 3i. 
(Mentha Piperita) | The spirit is given in doses of 0.6 c.c.-2.0 c.c., 
mM. X-XXx. 


This is given as peppermint water, peppermint tea, or spirit of 
peppermint. 
Ginger 
(Zingiber) 

This is given in the essence or the tincture. 


SPICES 


Allspice (Pimenta) ae powder is given in doses of 1.0 Gm. 
Cardamom (grs. xv). 


Fennel (Foeniculum) This is given in the form of tea. 


Cloves (Caryophyllus) 


Nutmeg (Myristica) | The oil is given in doses of 0.3 c.c., (m. v). 


Aromatic Powder 0.3-2.0 c.c. grs. V-XxXx 
(Pulvis Aromaticus) 


This contains cinnamon, cardamom, nutmeg, and ginger in powder 
form. It is used principally to lessen the griping of cathartics. 


SUBSTANCES USED TO LESSEN TYMPANITES 


The following preparations are used to relieve tympanites, or abdom- 
inal distention from gas in the intestines, and to cause the expulsion 
of gas from the bowels in infectious diseases such as typhoid fever or 
pneumonia. 


Asafoetida 


This is a gum resin obtained from a plant which grows in India, 
where it is frequently used as a condiment. It is given in pills, each 
containing 0.2 Gm. (grs. iii) or in the tincture in doses of 1.0-2.0 c.c., 
m. xv-xxx. It is used principally to relieve intestinal distention from 
gas and is frequently given as an enema. 


Nenigh 
PREPARATIONS USED aa FLAVORING ie 


~ Cinnamon Bark 
(Cinnamomi Cortex) | 


The water and the spirit of this preparation are used. he 


‘Spearmint — why 
(Mentha Viridis) 


Wintergreen - 
(Gaultheria) 


The oil and the spirit are used. 


=~! 


Lavender 
(Lavandula) 


Rose Water . ? 
(Aqua Rosae) 4 


This is used principally in the form of rose water ointment. 
Unguentum Aqua Rosae (Cold cream) : 


Bitter Almond 
(Amygdala Amara Cortex) 


If rubbed with other substances this may form prussie or hydro- 
cyanic acid, a very poisonous substance. 


Bitter Orange Peel 
(Aurantii Amari) 


Sweet Orange Peel : " 
(Aurantii Dulcis Cortex) 


Anise 


This is obtained from wormwood plant. Absinthe is made when it 
is distilled. It is an ingredient of the Solution of ammonium and 
anise (Liquor ammonii anisatus), a commonly used cough medicine. 


Aromatic Elixir 
(Elixir Aromaticum) 


This contains compound spirit of orange. 
Elixir Adjuvans 


This is aromatic elixir containing a little licorice. 


lone Spirit of Ammonia _ 0.6-2.0 ¢.c. m. fia 
_ (Spiritus Ammoniae Aromaticus) : 


Compound Spirit of Ether 2.0-4.0 c.c. 3341 
(Spiritus Aetheris Compositus) 

(Hoffman’s Anodyne) 
Chloroform Water 0.06-1.0 c.c. m. i-xv 
(Aquae Chloroformi) 
Camphor Water 4.0-10.0 c.c. 5i-iid 
(Aquae Camphorae) : 
Spirit of Camphor 0.3-2.0 c.c. Mm. V-XXx 


(Spiritus Camphorae) 


ALCOHOLIC CARMINATIVES 
Cordials : 
Kiimmel 
Gin 
Cherry Water (Kirchwasser) 


EMETICS 


Emetics are drugs which produce vomiting. They are now 
seldom used except in cases of poisoning, since the stomach can 
be readily washed out by means of a stomach tube. When 
emetics are indicated the following substances are used: 


Mechanism of Vomiting 


Vomiting is an act whereby the stomach violently expels its contents. 
In the act of vomiting the pylorus of the stomach is closed, otherwise 
only retching occurs. The act of vomiting is preceded and accom- 
panied by a number of other symptoms such as excessive flow of saliva, 
secretion of tears, and a flow of mucus from the nose and bronchial 
tubes, pallor of the skin, and exhaustion. 

The strain of continued vomiting produces symptoms of collapse: 
the pulse becomes rapid and weak, the patient looks pale, and he feels 
weak and exhausted. 

Drugs produce vomiting in two ways: 

1. When they irritate the mucous lining of the stomach the muscles 
of the stomach contract violently, thereby forcibly expelling its 
contents. 

2. When they are absorbed, entering the blood stream, and then 
affecting a small area of gray matter in the medulla of the brain (the 
vomiting center), which co-ordinates the mechanism of vomiting. As 
a result of this action, vomiting is produced. 
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APOMORPHINE 


Apomorphine is an artificial alkaloid made from morphine, one 
of the alkaloids of opium. An acid is added to the morphine to 
deprive it of water, thus forming apomorphine. This process is 
called dehydration. 

Action 


A moderate dose of apomorphine, when given hypodermically, 
produces, in five or ten minutes, intense nausea and profuse 
vomiting. This is accompanied by the usual associated symptoms 
such as the flow of tears, the secretion of mucus, the pallor, and 
the exhaustion. The collapse which usually accompanies vomit- 
ing is very rarely fatal. 

When given in very small doses, no vomiting is produced, but 
all the secretions, such as the mucus in the bronchial tubes, and 
the secretion of other mucous membranes, are increased. It is 
occasionally given in cough medicines for this purpose to increase 
the expectoration. 


PREPARATIONS 


Apomorphine Hydrochloride as emetic 0.006-0.012 Gm. gr. 4-4 
Re pounce pbiae: Hydrochloridum) as expectorant 0.002-0.004 Gm. 
(gr. s'o-as)- 
To produce vomiting it is usually given hypodermically. 


IPECAC 


This is used principally as an expectorant, but it is occasionally 
given in the following preparations and doses to produce vomiting 
(see page 292). 


PREPARATIONS 
Powdered Ipecac 2.0 Gms. ers. XXx 
(Pulvis Ipecacuanhae) 
Wine of Ipecac for a child 2.0-4.0 c.e. 33-1 


(Vinum Ipecacuanhae) 


OTHER EMETICS 
Mustard 


This is given in tepid water; a teaspoonful to a tablespoonful re- 
peated every fifteen minutes. 


Warm Water 


Lukewarm water given repeatedly will also produce vomiting. 


nO, 6-2. am Cn 
0. 03-0.12 Gm. 


—0.06-0.3 Gm. 


CATHARTICS | ey 


(INTESTINAL STIMULANTS) 


-Cathartics are drugs used to move the bowels. Many drugs — 


which produce effects on various organs of the body may also 


increase the movements of the bowels, but the drugs here con- 


sidered are those which are used principally for this effect. 


Mode of Action 


Movements of the bowels are brought about by the contractions of 
the involuntary muscles of the intestines (peristalsis). This is caused 
in the following ways: 

1. When the intestines fill up with solid, fluid, or gaseous matter. 
This causes contractions of the intestinal muscles, producing move- 
ments of the bowels. 

2. When drugs irritate the mucous membrane of the intestines. 


This not only causes an increased secretion of mucus, which helps to | 


fill up the intestines, but it also affects the nerve endings in the wall 
of the intestines. Impulses are thus sent along the afferent nerve 
fibers to the spinal cord, which immediately sends back other impulses 
to the intestinal muscles to cause them to contract, and movements 
of the bowels result. (Such an action is called a reflex action.) 

Frequent movements of the bowels are often accompanied by violent 
cramp-like pains in the abdomen (griping), due to contractions of the 
involuntary muscles of the intestines which accompany such move- 
ments. 

To overcome the griping, many cathartics are often combined with 
other drugs which lessen intestinal peristalsis. For example, lapactic 
pills are very efficient commonly used cathartics. They contain the 
extract of belladonna to overcome the griping which they might 
otherwise produce. 

3. Many cathartics, such as the salines, draw fluid into the intes- 
tines from the blood and tissues, thereby filling up the intestines with 
fluid, which is expelled by the resulting contractions of the intestinal 
muscles. In this way, fluid is removed from the blood and tissues 
so that oedema (fluid in the tissues) may be lessened and the blood 
pressure reduced. 
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_ groups since the effect often depends on the dose. Some cathartics — 


I Classification 


- Catharties may cause mild, moderate, or severe action, and 


are accordingly divided into the following three groups: 


1. Laxatives 
2. Purgatives (Mercurial, Vegetable, and oe 
3. Drastic Purgatives. = 


_ All the cathartics cannot be arranged into such well-defined 


produce mild effects in small doses, and greater, even violent, effects 
inlarger doses. The classification here given, however, is according 
to the effects produced by the doses usually administered, and is 
the most practical one for the nurse, who has to report effects of 


remedies. 


Cathartics may also be classified according to the part of the 
intestine they affect: the entire intestine, the duodenum, the 
small intestine, or the large intestine. Another classification con- 
sists in grouping cathartics according to their active principles. 


LAXATIVES 


Laxatives are medicines which cause a few movements of the 
bowels. The stools are formed, normal in character, and the 
movements are not accompanied by griping. The most com- 
monly used laxative drugs are the following substances : 

White Mineral Oil 

Agar-Agar 

Sulphur 

Olive Oil 

Oxgall 

Cascara Sagrada 

Phenolphthalein and similar substances 


Many foods which leave a great deal of residue or undigested 
material, act as laxatives. Such foods as oatmeal, wheat, bran, 
and many fruits are distinctly laxative. These may be given at 
night, slightly flavored with sugar. Large quantities of water is 
also a good laxative. 


LIQUID PETROLATUM (WHITE MINERAL OIL) 


Liquid petrolatum, mineral oil, or liquid paraffin, is a heavy oily 
substance which is obtained from petroleum oil. Chemically, it 


belongs to the group a fae a 8 ee 

various names: Liquid Vaseline, Liquid Rica oti 
mineral oil is the same substance obtained from Russia, but is — 
much heavier than the American product. 


Action 


» 


Applied locally, mineral oil is bland and soothing to the skin and 
_ mucous membranes. 

When taken internally, it is not absorbed. When it enters the 
intestine it becomes mixed with the intestinal contents which it 
protects from the action of the digestive juices. The water of the 
intestinal contents is therefore not absorbed and the mass of 
foeces gradually becomes increased. This distends the intestines 
and bowel movements result. At the same time mineral oil lubri- 
cates the mucous membrane of the intestines. 

Mineral oil is used as a laxative especially in chronic constipa- 
tion, which is frequently due to a weakened condition of the 
intestinal muscles or to delicate kinks or adhesions of the intes- 
tines. It occasionally causes nausea and it frequently has a tend- 
ency to ooze from the rectum between stools. 

It is given in doses of 15.0-30.0 Gms. (3 ss-i), two or three times 
a day. 

Administration 


Liquid petrolatum or mineral oil should be given about two or 
three hours after meals, undiluted. As it has a bland taste, which 
patients usually do not like, it should be flavored with some 
aromatic substance such as peppermint or cinnamon water. 


AGAR-AGAR 


Agar-agar is a fibrous substance made from various seaweeds of 
the East Indies. 


Action 


Agar-agar is used principally as a laxative. It withdraws fluid 
from the stomach and intestines, forming a large jelly-like mass, 
which is indigestible, and increases the bulk of the fecal masses, 
so that the intestines become distended. 

The distention of the intestines produces frequent strong con- 


tractions of its muscle wall (peristalsis), which result in frequent 
movements of the bowels. 
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Agar-agar is given in milk, or is eaten with oatmeal gruel or 
other cereals. 
PREPARATIONS 


Agar-Agar 4.0-15.0 Gms. 31-34 
Agar-Agar with Calumba 

Agar-Agar with Gentian 

Agar-Agar with Phenolphthalein 


Regulin is a preparation of agar-agar with cascara, and is given in 
the same doses. It is eaten with cereal. 
Agarol is a preparation of agar-agar and mineral oil. 


CASCARA SAGRADA 


Cascara sagrada is obtained from the bark of the California 
buckthorn. Itissometimes called Rhamnus Purshiana. It acts on 
the large intestine and is one of the best laxatives. It is usually 
given at night and produces a normal stool the next morning, 
without griping. It is often given for habitual constipation. 


PREPARATIONS 
Extract of Cascara Sagrada 0.25 Gm. grs. lv 
(Extractum Cascarae Sagradae) 
Fluidextract of Cascara Sagrada 1.0-4.0 c.c. mxv-3l 
(Fluidextractum Cascarae Sagradae) 
Aromatic Fluidextract of Cascara Sagrada 1/.0-4.0' esc. mxyv-3i 


(Fluidextractum Cascarae Sagradae Aromaticum) 


This contains cascara, licorice, magnesia, 25% of glycerin and 
compound spirit of orange. 


OLIVE OIL 


Olive oil is a food substance which is used as a mild laxative. 
When given in large amounts it is not absorbed and increases 
the bulk of the stool, thereby increasing bowel movements. It is 
also used to lessen the excessive acid in the stomach and to dis- 
solve gallstones, ineffectively, however. It is given in enemas to 
soften the stool. 

SULPHUR 


Sulphur or brimstone is an inorganic element. It acts as a laxative 
by increasing the bulk of the stool and softening it. Sulphides and 
sulphates are formed in the intestines, which also increase peristalsis. 
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pire Sulphur, or Flowers of Sulphur —4.0-15. 0¢ 
(Sulphur Sublimatum) 
eae is the most commonly used eee 


as a Meee Spring medians 


-sulphur ointment. Sulphur is best given in syrup. 


PHENOLPHTHALEIN 


Phenolphthalein is a chemical substance which is used in the labor- 
atory to test the reaction of various substances, since it turns red 
when an alkali is added to it. 

Phenolphthalein acts as a very good laxative, producing frequent 
soft stools with little griping. It increases peristalsis and prevents 
absorption of fluids, thus causing bowel movements. It increases 
the flow of bile. 


Phenolphthalein 0.1-0.2 Gm. ers. id 
Phenoltetrachlorphthalein 0.4 Gm. ers. vi 


This is injected intramuscularly in 20 ¢.c. of olive oil as a test for 
liver function since it is excreted in the bile. — It also acts as a laxative. 


Isacen Laxative dose, 0.005 Gm. er. as 
Purgative dose, 0.015-0.02 Gm. gr.i4 


This is a chemical substance resembling phenolphthalein prepared 
in tablet form. It acts as a laxative or a purgative according to the 
dose. 


FEL BOVIS (OXGALL) 


Fel bovis is dried bile, obtained from the ox. It is used as a mild 
laxative and to increase the flow of bile. It is given together with 
other cathartics. The active principles of bile are the bile salts, 
sodium glycocholate and sodium taurocholate. 


PREPARATIONS 
Purified Oxgall 0.3-1.2 Gms. grs. V-Xx 
(Fel Bovis Purificatum) 
Bilein 0.005-0.015 Gm. gr. z-4+ 
This is sodium glycotaurocholate. It is a mixture of bile salts. 
Bile Salts 0.12-0.4 Gm. grs. li-vi 


This is prepared from fresh oxgall and contains bile salts. 


Precipitated sulphur i is used principally i in solutions for dein pr. 
and washed sulphur is used in 15% solution in the preparation of . 


This is concentrated oxgall containing 50% of sodium 
and sodium taurocholate. It is given in keratin coated pills. 


elycocholate 2 


Ovogal 0.5-1.0 Gm. grs. vili-xv aa - 
This is a combination of the acids obtained from bile salts, com- _ . ie 


bined with egg albumin. = : a 


OTHER LAXATIVES ae 

; These are seeds which swell up in the intestines . 
ee, meeds and increase the size of the stool. They are given in i 
F doses of 4.0 Gms. (3i), or together with cereals. oy Ae 


Glycerin: This is used principally in the form of suppositories or it is 
added to enemas. 
Molasses (Syrupus Fuscus) 


Manna: This is a drug obtained from the sap of the European ash 
tree which grows chiefly in Sicily and Calabria. It contains a sugar, 
mannite. Itis given in doses of 15.0-60.0 Gms. (34-3ii). Itis used 
as a mild laxative, very often combined with other purgatives. 


Tamarind 


Tamarindus or tamarind is the preserved fruit of the Tamarindus 
indica, a tree growing in the East or West Indies. It is eaten like 
preserves, and is a very good laxative. 


Frangula 


This is obtained from the bark of the European buckthorn or 
Rhamnus frangula. It is used as a laxative. The fluid extract is 
given in doses of 1.0-2.0 c.c. (m. xv—xxx). 


Normacol 


This is a substance consisting of the lightly coated granules of 
basorin sap and 0.06 Gm. (gr. i) of powdered extract of cascara in 
every teaspoonful. Its laxative effect is due principally to increasing 
the volume of the intestinal tract. It is a soft, plastic substance 
which lubricates but does not irritate the intestines. 


PURGATIVES 


Purgatives are drugs which produce frequent movements of the 
bowels, with soft stools accompanied by griping. 
There are three kinds of purgatives: Mercurial, Vegetable, and 
Saline. 
1. Mercurial purgatives are preparations of mercury used as 
purgatives. 


2. Vegetable purgatives are plant or other sub 
cause frequent movements of the bowels. 


3. Saline purgatives are inorganic (mineral) salts ised as < 


purgatives. These are often called hydragogue cathartics, because. 
they produce very frequent watery stools. 


Many purgatives are also called cholagogue cathartics because _ 


the stools resulting from their use are highly colored with bile. 
This is due to the fact that they act mainly on the duodenum or 
first part of the small intestine, and, therefore, also bring about 
contractions of the bile ducts, which pour more bile into the 
intestine. They do not increase the secretion of bile. 

Large doses of the laxatives act as purgatives. The substahoat 
used principally as purgatives are the following: 


Calomel and other mercurial preparations 
Podophyllum 
Castor oil 
Rhubarb 
Aloe 
Senna 
Licorice 
and various combinations of these substances. 


MERCURIAL PURGATIVES 


CALOMEL 


Calomel is a compound of mercury; hydrargyri chloridum mite 
or the mild mercurous chloride. It is used principally as a purga- 
tive. It produces frequent soft stools, very highly colored with 
bile, and it is often called, therefore, a cholagogue cathartic. 

It acts principally on the duodenum, the first part of the small 
intestine, and the entire small intestine. It irritates the mucous 
membrane of the intestine, which brings about contractions of 
its muscle wall (peristalsis). It also induces contractions of the 
bile ducts, which are closely attached to the duodenum or first 
part of the small intestine. The flow of bile into the intestine is 
then increased and the stools contain a great deal of bile. Calo- 
mel also acts as an antiseptic in the intestines, checking the growth 
of bacteria. It has a decided tendency to produce griping. It is 
also used to increase the flow of urine (diuretic action). 
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Administration 


Calomel may be given in a single dose or in small doses, fre- 
quently repeated; for example, gr. + every fifteen minutes until 
two grains are taken. It is often given with sodium bicarbonate ; 
about grs. v of sodium bicarbonate with every gr. 4 of calomel, 
to lessen the griping. 

. Calomel should be given between meals or at night. It should 
always be followed by a dose of one of the saline cathartics, to 
prevent absorption, which may cause symptoms of poisoning: a 
metallic taste in the mouth, abdominal pain, vomiting, diarrhoea, 
and excessive flow of saliva. 

Milk, eggs, and other albuminous food should not be given 
shortly after calomel. 


PREPARATIONS 


Calomel 0.008-0.3 Gm. gr. $-V 
(Hydrargyri Chloridum Mite) 


OTHER MERCURIAL PREPARATIONS 


Blue Mass 0.06-0.8 Gm. grs. I-v 
(Massa Hydrargyri) 

This compound of mercury is a milder purgative than calomel. 
It is always given in pill form, each pill containing about grs. iii-v of 
blue mass. 

Mercury with Chalk (Gray Powder) 0.12-0.5Gm. — grs. ii-viii; 
(Hydrargyrum cum Creta) 


This preparation is made of metallic mercury, with chalk and 
honey. It is always prescribed in powder form. It is milder than 
calomel. The chalk lessens the griping. 


VEGETABLE PURGATIVES 
CASTOR OIL (OLEUM RICINI) 


Castor oil is a fixed oil (an oil which does not evaporate), ob- 
tained from the seeds of the Ricinus communis, a tree growing 
in all warm countries. The seeds are warmed, and the oil is then 
pressed out of them. The oil ordinarily used is obtained from 
Calcutta in India. 

Castor oil has no odor, but a very unpleasant nauseating taste. 

The active principle of castor oil is ricinoleic acid, and its com- 
pounds, ricinoleates. Old castor oil contains more ricinoleic acid, 
and is therefore often more efficacious. 


Castor oil acts Frinewpatly on ie fee as a attach iy 
produces frequent movements of the bowels in about three to 7 
hours, not accompanied by griping. The stools are soft, but — 
after the movements have occurred, the bowels are apt ae ee 
constipated. 

Castor oil is decomposed by the intestinal juices, forming rici- 
noleic acid. This combines with the alkaline intestinal juices | 
forming ricinoleates, which produce intestinal peristalsis causing 
bowel movements. Castor oil is excreted by all the secretions. 
Because it is eliminated in the milk, castor oil often acts as a 
laxative on nursing infants. ; 

Castor oil is one of the best cathartics for temporary use 
because of its soothing after effect which checks further bowel 
movements. 


Administration a 


In giving castor oil, the unpleasant taste must be disguised. é 
To some people, however, the taste is not at all unpleasant. For 
example, the Chinese are very fond of castor oil and do not mind 
its taste ; in fact, they use it as a food. 

Castor oil should always be given cold, as the taste is then not 
as readily appreciated. The object of disguising the taste is to 
coat the oil with a substance which will make it taste more pleasant. 
This may be done in the following ways: 

1. By giving the oil in an equal part of glycerin or brandy. 

2. By making an emulsion of the oil by pouring it into flavored 
soda water, sarsaparilla, or grape juice. 

3. The patient’s mouth may be rinsed out with a little whisky 
or peppermint, before giving the castor oil. 

4. It may be given with sodium bicarbonate. 

5. It may be poured between two layers of lemon juice, grape 
juice, orange juice, or whisky, as in the following method: 


Castor Oil Cocktail 


Rinse out the medicine glass with some whisky or lemon juice, 
and pour about a teaspoonful of lemon juice in the bottom of the 
glass. The castor oil is then added; and on top of that, a tea- 
spoonful of whisky, raspberry juice, lemon juice, grape juice, or 
peppermint. The mixture is then administered. 

A little vichy or seltzer, or an olive, will often remove the 


al PREPARATIONS 


Castor Oil Ee 15.0-30.0 c.c. 33-i 
 (Oleum Ricini) For an infant 4.0-8.0 c.c. 3 i-i 


Laxol: This is a tasteless preparation of castor oil. 


Castor oil is also put up in flexible capsules, to disguise its un- 
pleasant taste. 


(The castor oil bean is never used because it contains a very poison- 
ous substance, ricin.) 


PODOPHYLLUM 


poasphgihint is the underground root and rootlets of the 
Podophyllum peltatum, the May apple or mandrake, a perennial 
plant growing in Northern and Middle United States. Its active 
principle is a resin, podophyllin. 

Podophyllum causes frequent copious bile-stained stools about 
eight to twelve hours after it is given. 
Resin of Podophyllum -  0.015-0.06 Gm. grt -i 
(Resina Podophylli) 

RHUBARB 

Rhubarb is obtained from the root of the Rheum officinale, 
a plant growing in China and Tartary. The plant is similar to 
the ordinary rhubarb, but is much larger. 


Action 


Rhubarb acts principally upon the large intestine as a purga- 
tive, producing frequent fluid stools, not accompanied by griping. 
On account of the tannic acid which it contains, rhubarb consti- 
pates after its purgative action. 

The urine, and in nursing women, the milk, is sometimes colored 
yellow when rhubarb is taken. 


PREPARATIONS 
Extract of Rhubarb 0.3-0.6 Gm. grs. V-x 
(Extractum Rhei) 
Compound Rhubarb Pill 1-5 pills 


(Pilula Rhei Composita) 
(This contains aloes, myrrh, oil of peppermint, and rhubarb.) 


(Putvis Rhei Coopeanne c 
(Gregory’s powder) 


(This contains magnesia, ginger, and rhubarb.) 


Aromatic Syrup of Rhubarb 2.0-8.0 c.c. 3 ss-ii for a child. 


(Syrupus Rhei Aromaticus) 
Rhubarb and Soda Mixture 8.0 c.c. Zii 
(Mistura Rhei et Sodae) 

_ This contains rhubarb, ipecac, sodium bicarbonate, spirit of pepper- 
mint, and glycerin. 


~ 


ALOE 


Aloe is the dried juice of several species of Aloe, a plant growing 
in the Barbadoes, and other islands in the Indian Ocean, and in 
Arabia. It is one of the oldest drugs in medicine. It was used 
in the time of Alexander the Great, about 300 B.c. 

The preparations are made up from Aloe, which is obtained 
from the Barbadoes Islands, and the Island of Socotra. The active 
principle is aloin, which belongs to a group of substances known 
as the anthracene group because they are all similar to anthracene, 
a substance obtained from coal tar. 

Action. Aloe acts principally on the large intestine, causing 
irritation, which produces frequent movements of the bowels. 
In nursing women it is eliminated in the milk and may act as a 
purgative on the infant. 

Aloe is seldom administered alone. It is usually given together 
with other purgatives. 


PREPARATIONS 


SoLip PREPARATIONS 


Pill of Aloe 1-5 pills 
(Pilulae Aloe) 


Kach pill contains 0.12 Gm.(grs. ii) of aloe 


Pill of Aloe and Iron 1-5 pills 
(Pilulae Aloe et Ferri) 


Each pill contains 0.12 Gm. (grs. ii) of aloe. 


Pill of Aloe and Mastiches (Lady Webster’s dinner pill.) 1-5 pills 
(Pilulae Aloe et Mastiches) 


Each pill contains grs. ii of aloe. 


Pill of Aloe and Myrrh (Rufus’ pill.) 1-5 pills 
(Pilulae Aloe et Myrrhae) 


Kach pill contains 0.12 Gm., grs. ii of aloe. 
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Aloin (the active principle) ~ 0.015 Gm. gr. + 
(Aloinum) 
Lapactic Pill or A. B. & S. pill dose, 2 pills 


(Pilulae Laxativae Compositae) 
Each pill contains 


Aloin er. 4 

Extract of Belladonna er. 4 

Strychnine at. ty 

Powdered Ipecac gr. a 
Alophen Pill 


This is a proprietary modification of the A. B. & S. pill containing | 
aloin gr. 4, extract of belladonna gr. 5, strychnine gr. 4, ipecac, 
gr. ;'; and phenophthalein gr. 4. 


FLuip PREPARATIONS 


Tincture of Aloe 2.0-8.0 c.c. 3 ss-il 
(Tinctura Aloe) 


Aloe is also contained in the compound rhubarb pill, compound 
extract of colocynth, and compound tincture of benzoin. 


SENNA 


Senna is obtained from small, dried leaves of an oriental shrub. 

There are two kinds of senna plants: Cassia acutifolia, which 
comes from Alexandria in Egypt, and Cassia angustifolia, from 
India. The active principle of senna belongs to the same group 
of substances (anthracene derivatives) as aloin. 

Action. Senna acts principally on the large intestine, producing, 
in about five hours, frequent watery stools, usually accompanied 
by severe griping pains. To overcome the griping, it is usually 
combined with other substances, especially carminatives. 

It is excreted in the urine which sometimes turns yellowish 
brown when it is acid, and violet when it is alkaline. In nursing 
women it is excreted in the milk, and it will then act as a laxative 
on the nursing infant. 

Senna in small doses is often given to children as a laxative. 


PREPARATIONS 


Confection of Senna 4.0-8.0 c.c. 3i-i 
(Confectio Sennae) 

This contains senna, cassia fistula, tamarind, prune, fig, sugar, and 
oil of coriander. 
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Syrup of Senna 4.0-16.0 c.c. Oe, 
(Syrupus Sennae) . : 
Compound Syrup of Sarsaparilla 15.0-30.0 c.c. 3ss-i 


(Syrupus Sarsaparillae Compositus) 
This contains senna, licorice, sarsaparilla, and aromatic substances. 


Senna tea is a preparation often given to children. It is an infusion 
of senna leaves, made from a teaspoonful of leaves to a cup of water. 


Senna is often cooked with equal parts of prunes or figs, and the 
mixture is given as a laxative. ~ 


GLYCYRRHIZA (LICORICE ROOT) 


Licorice is the root of Glycyrrhiza glabra, an English plant. Its 
active principle is a glucoside, glycyrrhizin. 


Action. Applied to the skin it is a soothing and protecting de- 
mulcent. Taken internally, it is a mild purgative, producing fre- 
quent fluid stools without griping, in about ten to fifteen hours; 
or in three to six hours, when given on an empty stomach. 

It is especially valuable for haemorrhoids. The fluid stools result- 
ing from licorice powder lessen the pain produced by movements 
of the bowels in cases of haemorrhoids. It is best given at bedtime. 


Compound Licorice Powder 4.0 Gms. Bi 
(Pulvis Glycyrrhizae Compositus) 


This contains senna, licorice root, sulphur, fennel, and sugar. It 
should be given in very little water, as it may cause nausea, but it 
should always be followed by a drink of water. 


PURGATIVES GIVEN HYPODERMICALLY 


Eserine or Physostigmine 

This is frequently given hypodermically to move the bowels and 
relieve distention, especially after operations. It acts by increasing 
the peristalsis of the intestinal muscle. It may cause collapse. 
(See page 401.) 
Pituitrin 

This is given hypodermically to expel gas and relieve tympanities. 
(See page 473.) 
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SALINE PURGATIVES 


Saline purgatives are inorganic (mineral) salts used as purga- 
tives. Only those salts are used which are not readily absorbed. 
All the saline purgatives act on the entire intestine. 


Action 


In the mouth. Most of the saline purgatives have a harsh, un- 
pleasant, bitter taste. 

In the stomach. They often produce nausea and vomiting. 

In the intestines. They produce frequent fluid stools accom- 
panied by griping. 

Mode of Action 

When given in small doses, or in dilute solutions, so that the 
percentage of salt in the intestine is less than that in the blood 
(hypotonic or anistonic), or equal to that in the blood (isotonic), 
the salts are not absorbed, but they prevent the passage of fluids 
through the lining membrane of the stomach and intestines (ab- 
sorption). This fluid then distends the intestines, especially the 
large intestine, causing contractions of the muscle wall with re- 
sulting fluid stools. 

When given in larger doses, or in concentrated solutions, so as 
to make the percentage of salt in the intestines greater than that 
in the blood (hypertonic), the salts are also not absorbed. They 
withdraw fluid into the intestines from the blood and tissues until 
the salt in the intestines becomes diluted sufficiently; that is, 
until it contains the same percentage of salt as the blood (isotonic). 
The passage of fluid from a weaker to a stronger solution is called 
osmosis. This process continues until the quantity of fluid in 
the intestines has increased to such an extent that the intestines, 
especially the large intestine, become distended, and frequent fluid 
stools result. 

A small portion of each dose of some of the salines is absorbed, 
and acts on the kidneys as a diuretic, increasing the flow of urine. 


Uses 


The saline cathartics are used as active purgatives and to reduce 
the accumulation of fluid in the tissues, which is called oedema. 
For example, to reduce oedema of the legs in nephritis, or to reduce 
ascites (fluid in the abdomen). In such cases they withdraw the 
fluid from the tissues into the intestines. The bowels then become 


aentled with fluid which Rares requent fluid mov a 
the oedema, or the ascites, is gradually rhea . 

Saline cathartics are also given to reduce blood pressure, ‘io 
cause they withdraw fluid from the blood. By lessening the total 
quantity of blood in the body, blood pressure is reduced. 


The saline cathartics should not be given in cases where there 


are ulcers or inflammation in the intestines, as they may aggra- 
_ vate this condition. 
Administration 


The saline cathartics are best given well diluted, preferably in 
the morning, when the stomach is empty. They move the bowels 
in a few hours. 

To relieve oedema, they should be given in a concentrated solu- 
tion, since more fluid is thus removed, and the effect is more 
prolonged. 

The preparations of the saline purgatives are best given in cold 
seltzer or vichy. If they are given hot, the addition of 10 or 15 
drops of tincture of ginger makes them taste more agreeably. 
They should not be given stronger than 5-10% solutions. 


~ PREPARATIONS 
SODIUM SALTS 


Sodium Sulphate (Glauber's Salt) 2.0-30.0 Gms. 4-31 
(Sodii Sulphas) 


This is soluble in 3 parts of water. It is best given in solution, in 
vichy or seltzer, not stronger than 5-10% solutions. 
Sodium Phosphate 1.0-30.0 Gms. ers. xv-Ji 
(Sodii Phosphas) 


This is soluble in 6 parts of water. 
It is best given in milk, not stronger than 5-10% solutions. 


POTASSIUM SALTS 


Potassium Sulphate 1.0-4.0 Gms. gers. xv-9i 
(Potassii Sulphas) 


Potassium Bitartrate (Cream of tartar) 


(Potassii Bitartras) 1.0-4.0 Gms. ers. xv-3i 
Potassium and Sodium Tartrate (Rochelle Salt) 
(Potassii et Sodii Tartras) 8.0-16.0 Gms. 3li-iv 


This is soluble in 1} parts of water. It tastes pleasanter than 
Epsom salt. 
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MAGNESIUM SALTS 


Magnesium Oxide, Magnesia, Light Magnesia, or Magnesia Usta 
(Magnesii Oxidum) 2.0-4.0 Gms. grs. xxx-3i 


Magnesia is very mild in action. 


Magnesium Sulphate (Epsom salt) 
(Magnesii Sulphas) 2.0-30.0 Gms. 4-3i 
This is soluble in 14 parts of water. 
Magnesium sulphate is very commonly used. It has a very un- 
pleasant taste and is best given in seltzer or vichy. 
Large doses produce very frequent stools, with a good deal of 
griping. The preparations of magnesia are best given in powder 
form, sweetened to disguise the taste. 


MIXTURES OF VARIOUS SALTS 
Carlsbad Salt 
(Sal Carolinum) 
This is a mixture of the mineral salts obtained by evaporating the 
water of the Carlsbad mineral spring in Bohemia. 


Artificial Carlsbad Salt 
(Sal Carolinum Factitium) 

This is a mixture of the salts contained in natural Carlsbad water, 
and consists of the following salts : 


Dried Sodium Sulphate 44 parts 
Potassium Sulphate Dees 
Sodium Chloride 1S2: 
Sodium Bicarbonate BOivi in 


Artificial Carlsbad water contains about 70 Gms. of this salt to 
1000 c.c. of water. 


EFFERVESCENT PREPARATIONS 


The following preparations of the salts form gas (effervesce) when 
dissolved in water. 
Seidlitz Powder or Compound Effervescing Powder 
(Pulvis Effervescens Compositus) 
This is made up in two powders : 
1. The powder wrapped up in blue paper contains : 
Sodium Bicarbonate 3.0 Gms. grs. xl 
Potassium and Sodium Tartrate 8.0 Gms. 5ii 
(Rochelle Salts) 
2. The powder wrapped up in white paper contains : 
Tartaric Acid 2.0-2.4 Gms. grs. xxx—xl 
A Seidlitz powder should always be administered at the bedside. 
Each powder should be dissolved in half a glass of water, the two 
solutions mixed and the mixture given to the patient. 


The sschabivie its of the : 
- earbon dioxide gas, which oaitape rs : 
is often given to distend the stomach, for diagnostic purposes. 


Solution of Magnesium Citrate dose 150.0-360.0¢.c. 3v-xii 
(Liquor Magnesii Citratis) : 
This is a solution of magnesium citrate and citric acid, to which 


potassium bicarbonate is added. It is usually kept in tightly closed — 


bottles, and effervesces when it is poured into a glass. 
Effervescent Magnesium Sulphate 15.0-30.0 Gms. 34-1 
(Magnesii Sulphas Effervescens) 

This contains Epsom salt, sodium bicarbonate, tartaric and citric 
acids. The mixture effervesces when mixed with water. ; 
Effervescent Sodium Phosphate 8.0-15.0 Gms. 3ii-354 
(Sodii Phosphas Effervescens) 


This contains sodium phosphate, sodium bicarbonate, tartaric and 
citric acids. The mixture effervesces when dissolved in water. 
Effervescent Lithium Citrate 4,0-8.0 Gms. Zin 
(Lithii Citras Effervescens) 

This contains lithium citrate or lithium carbonate, sodium bicar- 
bonate, and citric acid. 


All the effervescent preparations, if not already in solution, should 
be given in a tumblerful of water. 


NATURAL PURGATIVE WATERS 


Many natural mineral waters are used as cathartics. They con- 
tain very small quantities of salts in their natural state, but when 
they are bottled various saline purgatives are added. The following 
are the preparations commonly used : 


Carlsbad Water s 
This contains magnesium and sodium sulphate, and other salts. 
Apenta Water 


This consists mainly of sodium and magnesium sulphate with small 
quantities of sodium chloride and sodium bicarbonate. 


Pluto Water 


This is obtained from the French Lick Springs in Indiana, and 
consists mainly of sodium and magnesium sulphates with small quan- 
tities of sodium chloride, caleitum, magnesium, and iron salts. 


DRASTIC PURGATIVES 


Drastic cathartics are drugs which cause frequent fluid move- 
ments of the bowels, accompanied by severe griping pains. 
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drastic purgatives are the 


Croton oil 
Jalap 
Elaterin 
Colocynth 
Gamboge 
Scammony 


- and various compounds of these substances. 


Action 


The drugs used as drastic cathartics act principally on the small 
intestine. They increase the secretions of the intestinal mucous 
membrane and the contractions of the intestinal muscles, thus 
causing frequent copious fluid stools accompanied by griping. The 
drastic purgatives withdraw fluid from the tissues into the intes- 
tines, and thus tend to relieve oedema and ascites. The copious 
fluid stools frequently cause severe collapse. Drastic purgatives 
should therefore not be given to very young or to very old patients. 
In pregnant women they may induce abortion. When several 
drastic cathartics are given together they are not so apt to cause 
such violent action as when given alone. 


Poisonous Effects 


In large doses, most of the drastic purgatives are violent poisons, 
producing nausea, vomiting, abdominal pain, and profuse diar- 
rhoea. The stools contain blood and flakes of the lining membrane 
of the intestines, which is usually very severely irritated by large 
doses. 

If the diarrhoea is severe and prolonged it is followed by severe 
collapse: the skin is pale, moist, and cold, the breathing is slow 
and shallow, the pulse is rapid, thready and weak, the pupils are 
widely dilated, and the patient finally goes into coma and may die. 


CROTON OIL (OLEUM TIGLII) 


Croton oil is a fixed oil (an oil which does not evaporate), 
pressed out from the seeds of the Croton tiglium, a shrub growing 
in Hindostan and other parts of Southern Asia. Its active prin- 


' ciple is an acid, crotonoleic acid. 


ane a in one or two font Bftok it is given, Feat large fluid | 
stools with severe griping pains. The violent movements of the — 
bowels continue for about twelve to fifteen hours, and each stool _ 
is accompanied by severe griping, so that the patient soon becomes _ 
exhausted. = ‘, 

Mode of Action. Croton oil acts like castor oil. Crotonoleic 
acid is formed by the digestive juices, which causes the bowel move- 
ments. Some of the crotonoleic acid is absorbed into the blood, 
and is excreted by all the secretions. 


Administration ne 


Croton oil is given principally to patients who are unable or 
unwilling to swallow medicine. It is given in cases of apoplexy, 
for instance, when the patient is unconscious; or in an attack of 
mania, when the patient is so excited, that he refuses to swallow 
medicine. 

In such cases, one or two drops of the pure croton oil, or of the 
oil dissolved in glycerin or olive oil, are placed on the back of the 
tongue with a spoon. It may also be given on a piece of sugar, 
or on a few bread crumbs. 

Croton oil is occasionally applied to the skin, to produce red- 
ness, and thereby to relieve congestion of deeper organs (counter- 
irritant action). A few drops of croton oil are poured on a piece 
of flannel, and rubbed on the skin. It may also be added to olive 
oil, or to a liniment, and applied by rubbing on the skin. 

Croton Oil 0.06-0.12 c.c. m. i-ti 
(Oleum Tiglii) 
JALAP (JALAPA) 


Jalap is the root of the Exogonium Jalapa, a twining vine of Mexico. 
Its active principle is a resinous substance, jalapin. 

It is one of the most commonly used drastic cathartics and pro- 
duces fluid stools in 1 to 2 hours. 


PREPARATIONS 
Resin of Jalap 0.1-0.38 Gm. grs. id—v 
(Resina Jalapae) 
Compound Jalap Powder 1.0-4.0 Gms. grs. xv-3i 


(Pulvis Jalapae Compositus) 


This contains jalap and cream of tartar. 


ee 
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ELATERIN 


Elaterium is the juice obtained from the fruit of Ecballium elaterium, 
or squirting cucumber, of Greece and Western Asia. This fruit 
contains an inner sac filled with juice which contains the seeds. The 
dried juice is elaterium, from which is obtained elaterin, the active 
principle, which is the resinous substance used. 

It is one of the best drugs to produce fluid stools and is therefore 
used to remove fluid from the tissues in the cases of oedema and 
ascites. It is also used to reduce blood pressure in cases of apoplexy. 

Elaterin is frequently given hypodermically. 


Elaterin 0.001-0.006 Gm. gr. g5-ay 


(Elaterinum) 
COLOCYNTH (COLOCYNTHIS) 


Colocynth is the pulp of the bitter cucumber or Citrullus colocynthis, 
which grows on vines in Egypt, Syria, South Africa, Turkey, and 
Japan. Its active principle is colocynthin, a resinous substance. 
Compound Extract of Colocynth 0.2-1.0 Gm. grs. lli-xv 
(Extractum Colocynthidis Compositum) 


This contains colocynth, aloe, seammony, and cardamom. 


GAMBOGE (CAMBOGIA) 


Gamboge is a gum resin obtained from the Garcinia hanburii, a 
tree of Siam. The leaves and young branches of the tree are broken 
off, and the juice, which is the gum resin, is caught from the broken 
twigs in vessels and dried. 

Gamboge is one of the most violent drastic purgatives and may cause 
very severe collapse. 

Gamboge 0.1-0.6 Gm. gr. id—-x 
(Cambogia) 
SCAMMONY (SCAMMONIUM) 

Scammony is the dried milky juice (resin), obtained from the root of the 
Convolvulus scammonia, a vine growing in Syria. Its active principle is 
jalapin, a resinous substance. 

Scammony is used principally as a drastic cathartic. 
Resin of Scammony 0.2-0.5 Gm. grs. iii—viii 
(Resina Scammoniae) 


CoMPOUND PREPARATIONS OF DRASTIC PURGATIVES 


Compound Cathartic Pills or Compound Pills of Mild Mercurous Chloride 
(Pilulae Catharticae Compositae or Pilulae Hydrargyri Chloridi Mitis 


Compositae) 

This is very frequently used. Each pill consists of : 
Compound Extract of Colocynth 0.08 Gm. gr. id 
Calomel 0.06 Gm. gr. i 
Resin of Jalap 0.02 Gm. gr. 4 
Gamboge 0.015 Gm. gr. + 


1 pill is given for a purgative, 3 pills for a drastic effect. 


Compound Extract of Colocynth 0.06 Gm. 


Extract of Hyoscyamus om 0.03-"Gm:~ =" 5 
Resin of Jalap "0.02 Gui. ee. 
Extract of Leptandra 0.015 Gm. 
Resin of Podophyllum : 0.015 Gm. 
and about m. i of oil of peppermint for every hundred pills. 
The peppermint and the hyoscyamus lessen the griping. 


ENEMATA | 
Enemata are fluids which are injected into the rectum. They 
are of two kinds: cathartic and nutritive. 


CATHARTIC ENEMATA 


Cathartic enemata are given to move the bowels. They usually 
act by distending the large intestine, which starts peristalsis. The 
contents of the intestines are expelled and frequent movements 
of the bowels result. 

The following substances are commonly used in enemata: 

Plain Water 
Salt Solution 
Soap Suds 
Olive Oil 
and various cathartics. 


An excellent combination of cathartics which is given as an 
enema consists of : 


Glycerin : 120.0 Gms. 3iv 
Magnesium Sulphate 120.0 Gms. 3iv 
Oxgall 8.0 Gms. 3ii 
Turpentine 8.0 Gms. 5ii 


The turpentine is particularly valuable because it ee to 
expel gas. 

Another good combination consists of milk and molasses, which 
is especially efficient. The sugar and milk form gas which dis- 
tends the intestine, causing frequent copious movements of the 


bowels. Starch is frequently added to lessen the irritation of the 
rectum. 


CATHARTICS 215 


NUTRITIVE ENEMATA 


Nutritive enemata are usually given to nourish the patient, 
when food cannot be taken by the mouth. They usually consist 
of milk, eggs, various meat juices, broths, or specially prepared 
substances. The foods used in nutritive enemata should be com- 


pletely peptonized. They should be given very slowly, preferably 


by the Rectoclysis or Murphy Method. 


ABSORBENT 
CHARCOAL (CARBO LIGNI) 


Charcoal is made from wood or bones. It readily absorbs gases 
and is therefore used to remove gas from the intestines. 

It is best given in capsules, since it soon loses its efficiency when 
dissolved in a fluid. 


ADMINISTRATION OF CATHARTICS 


Cathartics which produce mild effects, or which produce their 
effects slowly, should be given at night. Those which produce 
rapid effects should be given in the morning. 

Cathartics should never be given after meals as they may cause 
vomiting. 

Cathartics which cause violent action should not be given in 
cases where the intestine is diseased. 

For example: In typhoid fever or acute appendicitis violent 
cathartics should be avoided. In typhoid fever an active cathartic 
may increase the inflammation in the ulcers which are present in 
the intestinal mucous membrane in this disease. The violent 
contractions which result from such a cathartic may increase the 
tendency to haemorrhage and perforation. 

In cases of acute appendicitis the appendix may be very friable, 
and the violent contractions which result from many cathartics 
may cause rupture of the appendix. 

In the after care of an abdominal operation, the nurse should 
never administer a cathartic without the doctor’s order. 

When the operation has been performed upon the stomach or 
intestines, the greatest care must be exercised in giving cathartics. 
In such cases no cathartic is usually administered before the 
third day after the operation, because the violent intestinal con- 
tractions may tear the delicate stitches in the wall of the intestines, 


SUMMARY OF PRINCIPAL CATHARTICS 
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Note. The cathartics that act slowly are best given at night. 
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substances derivatives) 
Calomel Olive oil Cascara Podophyllum Liquid Petrolatum 
Mercury Castor oil Sagrada Jalap or mineral oil 
preparations Croton oil Rhubarb Elaterin Agar-Agar 
Phenolphthalein Aloe Colocynth Psyllium 
Saline Cathartics Senna Gamboge Flaxseed 


(Salt action) Scammony 


INTESTINAL ANTISEPTICS AND ANTHELMINTICS ~ 


INTESTINAL AN TISEPTICS . 


Intestinal antiseptics are drugs used to check the growth of : 
bacteria in the gastro-intestinal tract. Most of the substances 
used for this purpose are made from coal tar. ‘They are decom- 
posed in the intestinal tract by the action of the pancreatic and 
intestinal juices into their constituent substances, which then 
check the growth of bacteria in the intestines. The most com- 
monly used substance for this DUTpOFe? is naphthol and its prepa- 
rations. 


PREPARATIONS 
Naphthol 0.2-0.6 Gm. grs. iii-x 
Betanaphthol Benzoate 0.2-0.5 Gm. — grs. lii—vili 


(Betanaphtholi Benzoas) 


This is used as an intestinal pater in diarrhoea and typhoid — 
fever. It is also used externally in 3-10% ointments. 


Betanaphthol Salicylate 0.3-0.5 Gm. ; grs. v—vili 
(Betanaphthol Salicylas) 
Bismuth Betanaphtholate 0.3-0.6 Gm. grs. v-x 


(Bismuthi Betanaphtholas) 
This is used to check diarrhoea and as an intestinal antiseptic. 


Other Intestinal Antiseptics 
Salicylic Acid 0.6 Gm. gers. 


x 
Resorcin 0.6 Gm.  grsex 
Sodium Sulphocarbolate 0.6 Gm. ers. x 
Bismuth Sulphocarbolate 0.6 Gm. grs. x 
Bismuth subsalicylate 1.0 Gm. grs. XV 
Acetylsalicylic Acid (Aspirin) 0.3 Gm. gTs. v 
Salol 0.3 Gm. grs. v 
Creosote 0.3 c.c. m. V 
Thymol 0.3-0.6 Gm. grs. v-x 
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Volatile Oils 


Calcium Ichthyol 0.6-2.0 Gm. grs. X-XXx 
“Ichthalbin 


Ichthoform 
Calomel 


ANTHELMINTICS 


Anthelmintics are drugs principally used to destroy or expel intes- 
tinal worms. The drugs which destroy these worms are often called 
vermicides, and those which expel them, vermifuges. This difference 
in their action really depends, however, upon the amount of drug 
given, and how soon after administration the bowels are moved. 
Thus, a large dose of one of the anthelmintics, if it remains in the 
intestine, will destroy, while a smaller dose will merely expel the worm. 

With the exception of pelletierine, which has a specific action on tape 
worms, most of the anthelmintics do not affect the worms selectively. 

All the anthelmintics are poisonous both to the worm and to the 
patient, but they are very slowly absorbed, so that their poisonous 
action is manifested mainly on the worm. Occasionally, if they are 
not followed by a cathartic, the drugs may be absorbed, and poisonous 
symptoms then result. 

The anthelmintics are best classified according to the particular 
worm for which they &re used. 

The following are the most common worms which often occur in 
the intestines : 

1. Tape Worms, or Taeniae. 

2. Round Worms, or Lumbrici. 

8. Thread Worms, Seat Worms or Ascarides. 
4. Hook Worms, or Uncinariae. 


The diagnosis of the form of worm is usually made by finding the 
characteristic eggs in the stools. 


Administration 


In giving any of the anthelmintics it is important that the following 
routine measures be carefully carried out: 

1. The patient should be given a very light diet, a day or two before 
the drug is administered, or better still, no food should be given for 
twenty-four hours before. 

The bowels should be thoroughly moved with a light laxative the 
day before administration. 

3. The drug should best be given early in the morning on an empty 
stomach. 

4, About four to eight hours after the administration a brisk 
cathartic, such as calomel or castor oil, should be given to expel the 
worm. Occasionally a cathartic like calomel is given together with the 
drug. No food should be given until the bowels have moved. 


Taenicides are drugs omen spa oF remove foe wor: us 
- Tape worms are long flat worms which consist of many se 


ments. They often inhabit the intestine as a result of eating beef 


or pork infected with their eggs. The substances used to eo 
tape worms are the following : 


Aspidium Pepo 
Cusso Kamala 
Granatum Turpentine 


MALE FERN (ASPIDIUM) _ 


Male fern or Aspidium is obtained from the underground stems of 
the Dryopteris filix mas and of Dryopteris marginalis, European ferns. 

The active principles of these plants are a number of neutral and 
acid substances such as aspidin. 

Action: When taken internally, male fern has a very unpleasant, 
nauseating taste, and destroys tape worms and hook worms. 


Poisonous Effects 


If large doses of aspidium are given, it may be absorbed and cause 
the following symptoms : 


1: Abdominal pain. 

2. Nausea, vomiting, and diarrhoea. 

3. Frequent urination. 

4. Muscular twitchings. 

5. Collapse and coma. 

PREPARATIONS 

Oleoresin of Aspidium 2.0-8.0 c.c. 34-11 
(Oleoresina Aspidii) 
Filicic Acid Amorphous 0.5-1.0 Gm. grs. vili-xv 
(Acidum Filicicum Amorphum) 
Filmaron 10 ¢.c. Bid 


This is a substance obtained from an ethereal extract of aspidium. 
It is said to be safer than aspidium. 
Filmaron oil is a 10% solution of filmaron in castor oil. 


CUSSO 


Cusso, kousso or brayera, are the female flowers of Hagenia abys- 
sinica or Brayera anthelmintica, an Abyssinian tree. The active 
principle is a neutral resin, kosotoxin, but it also contains tannic acid, 
a volatile oil, and other substances. 
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Action: Cusso has a bitter taste and contracts mucous membranes. 
Its principal effect is to destroy tape worms. 

Large doses occasionally cause nausea, vomiting, diarrhoea, and, 
rarely, collapse with an irregular pulse. 

Cusso is usually given in doses of 15.0 Gms. (34) of the powdered 
flowers in water as a suspension. 


Fluidextract of Cusso 4.0-16.0 c.c. ea 
(Fluidextractum Cusso) 


No cathartic is required after cusso, though the usual preparatory 
methods should be carried out. 


GRANATUM (POMEGRANATE) 


Granatum is the bark of the stem and root of Punica granatum or 
pomegranate. Its active principle is an alkaloid pelletierine or 
punicine. 

Action: Granatum and its alkaloids have a specific destructive 
action on tape worms. It has a very unpleasant taste and is not a 
safe drug to use. 

Overdoses of pelletierine or granatum produce the same symptoms 
of poisoning as aspidium. 

Administration: Granatum is usually given as a decoction made 
from about 30.0-60.0 Gms. (3i-ii) of fresh bark, in about 250.0 e.c. 
(4 pt.) of water. The drug is then given in two parts at intervals of 
an hour each, and the last dose should be followed in a half to two 
hours by a cathartic. 


PREPARATIONS 
Fluidextract of Pomegranate 2.0 c.c. m, XXx 
(Fluidextractum Granati) 
Pelletierine Tannate 0.25 Gm. gers. iv 


(Pelletierinae Tannas) 
This is a mixture of all the alkaloids of pomegranate bark. 


PEPO (PUMPKIN SEED) 


Pepo is the ripe seed of Cucurbita pepo or the ordinary pumpkin. 
Its active principle is a fixed oil and a resin. 
Pumpkin seeds are used as a harmless remedy for tape worms. 


Administration: The patient should fast the day before the drug is 
to be given, and the following morning, about two to four ounces of 
the seeds, beaten up in an emulsion of sugar and water, or honey, 
should be given. Occasionally, 15.0 c.c. (34) of the oil is given. 
It should always be followed by a cathartic several hours later. 


Pepo or Pumpkin Seeds 30.0-120.0 Gms. 3 i-iv 


Kamala is a reddish brown powder consis ing of the minute 
and hairs from the capsules of Mallotus philippensis, an East I 
shrub. 

Kamala destroys the tape worms and causes profuse diarrhoea so 
that no cathartic is necessary after its use. 


ad 


PREPARATIONS 


~ About 4.0-8.0 Gms. (3i-ii) of the powder is given in syrup, and 
repeated in two hours if the bowels do not move. A tincture of 
kamala is also occasionally used. 


TURPENTINE — 


Turpentine destroys tape worms and round worms. It is given in 
doses of 30.0 c.c. (351i) with twice its amount of castor oil. It isalso 


given in very small doses, together with other anthelmintics. It is u 

very apt to cause poisonous symptoms and is therefore not frequently __ 

used. ~ 
LUMBRICIDES 


Lumbricides are drugs which destroy round worms. Round 
worms are small cylindrical worms which are often found in the 
small intestines of children. The substances used to destroy 
round worms are santonin and spigelia. 


SANTONIN 


Santonica or levant worm seed is the dry unopened flower heads 
of the Artemisia pauciflora, a plant growing in Asia Minor. Santonin 
is the active glucoside of Santonica. 


Action 


Santonin destroys round worms or ascaris lumbricoides, in the 
intestines. It has also been used to relieve the pains of locomotor 
ataxia and diabetes. 

Action after Absorption: The absorption of some of the santonin 
causes, in many cases, a very characteristic and peculiar disturbance 
of vision known as xanthopsia, or ‘ yellow vision.”’ 

At first all objects seem to have a blue color, but this effect lasts for 
a very short time, and is soon followed by a condition where all objects 
seem to have a yellow tint. 

Santonin is excreted by the urine, to which it gives a characteristic 
yellow or reddish color. 


Poisonous Effects 


Overdoses of santonin not infrequently cause the following poisonous 
symptoms, especially in children: 


2s oes and meniceey 
3. Twitchings of the muscles of the heed. 
4, Convulsions, delirium, and temporary loss of speech or temporary 
blindness. 
5. Collapse (slow, weak pulse, moist, cold skin, dilated pupils, etc.). 
Death has resulted from 0.3 Gm. (grs. a 


Treatment: The stomach should be washed out; emetics and 


 eathartics are given. The convulsions are treated with chloroform or 


ether. 
_ PREPARATIONS 


_ Santonin, the active principle, is the drug principally used. 
Santonin 0.03-0.2 Gm. grs. 3-iii 
(Santoninum) 


For a child 2 years old; 0.015 Gm. (gr. 4) should be given. 


Troches of Santonin 
(Trochisci Santoninae) 


Each troche contains 0.03 Gm. (gr. 4) of santonin. 
For a child, only 1 should be given. 


SPIGELIA (PINK ROOT) 


Spigelia or pink root is the root of the Spigelia marilandica, or 
carolina pink, a plant growing in the southern United States. 

It is used to remove round worms. As it does not destroy the worm, 
it must be followed by a brisk cathartic. 


Poisonous Effects: Overdoses of spigelia have occasionally produced 
muscular twitchings, stupor, and collapse. 


Fluidextract of Spigelia 4.0-8.0 c.c. 3i-ii 
(Fluidextractum Spigeliae) 


For a child, 0.6 c.c. (m. x) is given on a piece of sugar, often together 


with senna. 
CHENOPODIUM 


Chenopodium, or American worm seed, is the fruit of the Cheno- 
podium ambrosiodes, or Jerusalem oak, an American plant. Its 
active principle is a volatile oil, which has an extremely unpleasant 
odor. 

It is used principally as a remedy for round worms. It is also 
used for the treatment of pin worms and tape worms. It is now being 
successfully used as a remedy for hookworm disease. 


Administration 


Chenopodium is very constipating. Consequently a dose of castor 
oil or a saline purgative should be given in the morning of the day 


before giving olen The’ a dbe kept 
all that day. The following morning ries ae dose “f castor oil 
saline purgative is given. An hour later a capsule containing 0. 


0.6 c.c. (m. v-x) of an emulsion of chenopodium is given and the dose a“ 


is repeated two and four hours later. Three hours after the last dose 
a dose of castor oil containing about 1.0 to 2.0 c.c. of chloroform water 


is given. No food is given for the rest of the day. Thetreatmentis 


repeated every week until the patient is cured. 


Poisonous Effects 


Poisoning from chenopodium is not uncommon and causes the follow- 
ing symptoms. The nurse should watch for persistent drowsiness which 
is usually the first symptom. 

1. Drowsiness. 

2. Nausea, vomiting, and diarrhoea with stools containing blood 
and mucus. 

3. Mental depression and great weakness. 

4. Collapse, convulsions, and paralyses. 


Oil of Chenopodium 0.2-0.3 c.c. m. ili-v 
(Oleum Chenopodii) 


This is usually given on sugar or in an emulsion. 
Senna and Calomel are also frequently used to remove round worms. 


an 


DRUGS WHICH DESTROY THREAD WORMS 


Thread worms are small cylindrical worms which often inhabit 
the large intestine. They are easily removed since they do not 
cling to the intestinal wall. The patients suffering from these 
worms are usually treated by enemas of the following substances: 


1. Quassia 5. Tannic Acid (1 to 2500 solutions) 
2. Alum (1 to 250 solutions) 6. Calumba 

3. Sodium Chloride 7. Lime Water 

4, Phenol (4% solution) 8. Vinegar 


9. Quinine Bisulphate (1 to 2000 solutions) 


DRUGS WHICH DESTROY HOOKWORMS 


Hookworms, uncinaria americana, or anchylostoma duodenale, 
are small cylindrical worms which frequently inhabit the small 
intestine or duodenum. 

Many people in the Southern United States, Switzerland, and 
Egypt suffer from these worms, which cause a very severe form of 
anaemia, 


The drug which is principally used to destroy hookworms is 
thymol. 


AN'TISEPTICS AND ANTHELMINTICS 225 
THYMOL 


Thymol is a stearoptene resembling carbolic acid chemically, which 
is obtained by evaporating the oil of thyme. This is a volatile oil 
obtained from Thymus vulgaris and other similar herbs which are 
found in most countries. 

Action 


Thymol produces the following effects : 

1. It acts as an antiseptic on the skin and mucous membranes. 

2. It checks the growth of bacteria in the intestines; thereby 
lessening fermentation. 

3. It is said to lower temperature, and it produces perspiration. 

It is used frequently as an antiseptic gargle and mouth wash and 

as an intestinal antiseptic. 
_ Thymol is used principally as a remedy for hookworm disease for 
which it is almost a specific. Hookworm disease is a very prevalent 
disease in the South. It is due to the presence of hookworms in the 
intestinal tract. The disease is characterized by severe anaemia, 
laziness, mental dullness, retardation of growth, and perverted appetites 
(loss of appetite, the eating of chalk, hair, or clay). The Chalk 
Eaters in the South suffer from hookworm disease. 

The parasite usually enters the body from the ground, through 
the skin between the toes or the soles of the feet. At the site of entry 
they form characteristic pustules, the so-called ‘ ground-itch ” 
pustules. 

Thymol is also used as a remedy for Trichinosis, a disease pro- 
duced by a parasite, the Trichina Spiralis, lodging in the muscles. 
The parasite enters the body from the intestinal tract. In this 
in olive oil every day. 

Administration 


The following method of giving thymol is the one adopted by the 
United States Public Health Service in its extensive campaign for 
the eradication of hookworm disease in the South. 

1. Give a dose of magnesium sulphate the night before. 

2. At 6 a.m. the following morning give 1.0—-2.0 Gms. (grs. xv—xxx) 
in 0.3 Gm. (grs. v) capsules mixed with milk sugar or sodium bicar- 
bonate. 

3. At 10 a.m. another dose of magnesium sulphate should be given. 

The dose for children is half the adult dose, given in the same 
manner. 

Poisonous Effects 

Poisoning from thymol is not uncommon. The symptoms are 
principally ringing in the ears, nausea, vomiting, and collapse. 

Calomel, Oil of Chenopodium, Naphthol, and Magnesium sulphate 
are also frequently used to destroy hookworms. 


Carbon Tetrachloride in doses of 2.0-3.0 c.c. is used as a remedy for 
hookworms and round worms. 


PART IV. — DRUGS USED PRINCIPALLY FOR 


THEIR: EFFECTS URON DHE BLOOD AND 
| ~ CIRCULATION — 
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CHAPTER XVI 


HAEMATINICS 
BLOOD STIMULANTS OR TONICS 


Tonics are drugs which strengthen the patient and improve the 
general health. They usually act by improving the character of 
the blood. The substances principally used as tonics are iron and 
arsenic. Quinine and strychnine also act as tonics by aiding the 
appetite because of their bitter taste. 


PHYSIOLOGY OF THE BLOOD 


The blood is a thick red fluid, which supplies all the tissues and 
organs of the body with nourishment and oxygen. It also takes 
away all the waste products, resulting from their various activities. 
These waste products are brought to the lungs, kidneys, and intestines, 
where they are excreted. 

The blood consists of a straw colored fluid (plasma) in which float 
small round cells called corpuscles. The corpuscles are of two kinds: 
red corpuscles, and white corpuscles or leucocytes. 

The red corpuscles contain a protein substance, haemoglobin, which 
contains iron and which imparts the red color to them. 

The haemoglobin of the red corpuscles takes up oxygen from the air 
in the lungs, and brings it to all the organs of the body where it is 
used up by their various activities. The white corpuscles, together 
with the plasma, act as cleansers of the blood. They destroy bacteria 
in the blood and help to neutralize their poisons by the formation of 
antidotes. The white corpuscles then carry the dead bacteria to the 
kidneys, intestines, and other organs for excretion. 


FoRMATION OF BLoop 


The plasma is formed from the digested food, which passes through 
the lining membrane of the intestine into the blood vessels. Some 
of the fatty constituents of the plasma first enter the lymphatic vessels, 
from which they finally reach the blood stream. 

The red and white corpuscles are formed in the bone marrow and 
spleen. The haemoglobin is formed in the liver and spleen. 
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Drugs affect the blood in two ways: 


1. Stimulation of the blood may be said to occur: ’ 
a. When the quantity of plasma or the number of red or white _ 
corpuscles, or both, is increased. 

b. When the quality of the corpuscles is improved, for example, by 
increasing the amount of haemoglobin. 
2. Depression of the blood may be said to occur: 


a. When the quantity of blood is lessened by withdrawing some 
of its fluids. 

b. When the number of corpuscles is reduced. 

c. When drugs combine with the haemoglobin so that it is unable to 
take up oxygen from the air in the lungs. 


In this chapter we shall consider only those substances which 
improve the condition of the blood (blood stimulants). 


TRANSFUSION 


When a patient has lost a great deal of blood or when he is 
suffering from a severe anaemia, the ideal treatment is to replace 
the blood lost by blood obtained from another individual. This 
is called a transfusion. Since the blood of one individual, how- 
ever, may destroy that of another, individuals can be divided 
into groups according to whether their bloods will mix without 
destroying each other’s corpuscles. It is therefore essential, before 
performing a transfusion, to determine the compatibility of the 
blood of the donor with that of the patient. 

Formerly, a transfusion was done by suturing (sewing) the 
artery of the donor to the vein of the patient. By this method, 
however, it was impossible to measure the quantity of blood used. 
The two methods now in vogue are the direct and the indirect 
method. The direct method consists of obtaining blood from the 
donor in a specially constructed syringe and injecting it into the 
patient’s vein so rapidly that it has no time to clot. The indirect 
method consists of obtaining blood from a donor into a receptacle 
and adding sodium citrate to it to prevent its clotting and then 
injecting this prepared blood into the vein of the patient. 


SODIUM CITRATE 


Sodium citrate is now extensively used in preparing blood for 
transfusion by the indirect method. It prevents the clotting of the 
blood by combining chemically with the calcium salts. About 10 e.c. 
of a 2% solution is added to every 100 ¢.c. of blood taken from the 
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donor. It also comes in sterile glass ampoules each containing 10 c.e. 
of a 2% solution. 


THE SALTS OF THE BLOOD 


The blood contains various salts, principally sodium chloride and 
very small quantities of potassium chloride and calcium chloride. 
The total percentage of the salts in the blood is 0.9%. A solution 
which contains these salts in the percentages in which they occur in 
the blood will best maintain the integrity of the corpuscles. Such a 
solution is called Ringer’s Solution and is occasionally used in labora- 
tories and in medicine. For practical purposes the integrity of the 


- corpuscles will be maintained just as well by a solution containing 


0.9% of sodium chloride as by Ringer’s Solution. 


ISOTONIC SALT SOLUTION 


Isotonic salt solution is a watery solution which has the same 
salt content as the blood; that is, the same percentages of calcium, 
sodium, potassium, and magnesium salts as the blood, and the 
same alkaline reaction. A solution with such percentages of salts 
maintains the integrity of the blood cells and the tissues. 

Normal salt solution or physiological salt solution is a watery 
solution containing 0.85% sodium chloride or salt in water, or 84 
parts sodium chloride in 1000 c.c. of water. 

A solution which contains smaller percentages of salts than the 
blood is called a hypotonic or anisotonic solution. When such a 
solution is injected into the blood or mixed with blood it swells 
and finally ruptures the red corpuscles. This property of a solu- 
tion is called hemolysis. 

A solution which contains greater percentages of salts than the 
blood or more than 0.85% sodium chloride or salt is called a 
hypertonic solution. When such a solution is injected into the 
blood or mixed with blood it shrivels or crenates the blood cor- 
puscles. This property is called plasmolysis. 

A solution of 0.6% sodium chloride (salt) is frequently spoken 
of as a physiological salt solution. This is often used when other 
substances are to be added to the solution which might tend to 
change the isotonic power of the fluid (the power of maintaining 
the integrity of the corpuscles). 


Action 


When a patient has lost a large amount of blood the heart 
may stop beating because the quantity of blood in the blood 


jected into the veins, into the tissues under the skin, or into the 
muscles. This supplies fluid for the circulation so that the heart 


will continue to beat and maintain the circulation of blood until 


new blood can be formed to replace the quantity lost. 


The effect of an intravenous injection of normal salt solution is — 


immediate. The heartbeats become vigorous, the pulse becomes 
stronger and more bounding, and the patient feels stronger. The 
blood pressure is raised and life processes are generally accelerated. 


Uses 


In addition to its principal use in shock, collapse, and haem- 
orrhage, normal salt solution or physiological salt solution is also 
used as a medium in which to dissolve medicinal substances that 
are to be given by direct injection into the veins. Such solu- 
tions do not affect the integrity of the corpuscles. 


Methods of Administration 


1. Intravenous Infusion. This is the quickest method for get- 
ting normal salt solution into the blood. 

The solution is injected into the median basilic, or into the 
median cephalic, vein of the forearm by means of a special appara- 
tus which is held about two feet above the patient. The salt 
solution is allowed to flow through a long rubber tube and cannula, 
the cannula being inserted into the vein in a direction toward the 
heart. 

2. Hypodermoclysis. This is a slower method of getting normal 
salt solution into the blood. 

The solution is allowed to flow underneath the breasts, or into 
the thighs, through a large needle which is inserted into these 
regions. The needle is attached to a rubber tube connected with 
a bottle which contains the salt solution. The fluid is absorbed 
into the blood from the tissues underneath the breasts, or from 
the thighs. 

3. Rectoclysis, or Murphy Method. This method consists in 
allowing the solution to flow into the rectum, drop by drop, through 
a catheter. This is attached by a long rubber tube to a receptacle 
containing salt solution, which is held a few feet above the level 
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of the bed. When the solution enters the rectum it is absorbed 
into the blood through the rectal mucous membrane. 

In preparing normal salt solutions, it is better to use ordinary 
table salt and plain undistilled sterile water. Both of the sub- 
stances contain minute quantities of calcium which tend to pre- 
vent the undesirable effects that occasionally occur from the 
sodium. 

PREPARATIONS 
Ringer’s Solution 

This is a solution containing the exact salts and the same percent- 
ages as they oecur in the blood. It is used for the same purposes as 
normal salt solution but it is preferable because it contains all the salts 
found in the blood, as follows: 

Calcium chloride 0.02% 
Potassium chloride 0.02% 
Sodium chloride 0.9 % 
Sodium bicarbonate 0.01% 


Ringer’s tablets are tablets containing the salts found in the blood 
which make a Ringer’s solution when dissolved in a definite quantity 
of water. The following is the formula of the Ringer’s tablet: 

Calcium chloride 0.05 Gm. 
Potassium chloride 0.05 Gm. 
Sodium chloride 2.25 Gm. 
Sodium bicarbonate 0.025 Gm. 


Another tablet contains Dextrose, 0.25 Gm. in addition. 
When one of these tablets is dissolved in 250 c.c. of water it forms a 
Ringer’s solution. 


Locke’s Solution 
This is a solution which is isotonic with the blood and contains the 
following salts : 


Sodium Chloride 9.0% 
Potassium Chloride 0.42% 
Calcium Chloride 0.24% 
Magnesium Chloride 0.005% 
Sodium Bicarbonate 0.5% 
Distilled Water 1000.0 c.c. 


Normal or Physiological Salt Solution 
This contains 0.85% sodium chloride, It does not. contain potas- 
sium, calcium, or magnesium salts. 


Dawson’s Solution 
This solution is isotonic with the blood and contains the following 
salts : 
Sodium Chloride 0.8% 
Sodium Bicarbonate 0.5% 


Hypertonic salt pens are frequently gi 
cathartics to remove fluid from the tissues. 
cently been given by direct injections into the veins to remove 
fluid from the body and to modify certain disease processes by — 
removal of fluid from the cells of various organs, such as the brain, 
the kidneys, the joints, etc. 


SUBSTANCES USED TO INCREASE BLOOD CLOTTING 
Puystotocy or BLoop CLoTTinG 


The blood has the peculiar property of changing from a liquid to a 
gelatinous solid state when it is removed from the blood vessels. This 
property of clotting prevents a serious loss of blood from haemorrhage. 
The formation of a clot in the opening of the bleeding vessel acts as a x 
plug to prevent further loss of blood. If blood is allowed to stand , 
for a short time after it has clotted it separates into two parts: a clear . 
straw colored liquid, at the bottom of which is the dark red gelatinous ; 
clot. 

Microscopic examination of the solid part of the clot reveals that 
it consists of a mass of red and white blood cells held together by a 
network of fibrin. 

Three factors are necessary to enable blood to clot: calcium salts, 
fibrin ferment, and contact with any substance other than the walls 
of the blood vessels. The fibrin network exists in the blood dissolved 
in the serum. In this dissolved state it is called fibrinogen. This 
fibrinogen is changed to fibrin by the action of a ferment thrombin. 
This ferment exists in the blood in the form of prothrombin which is 
changed into thrombin by the action of calcium salts and a substance 
called thrombokinase or thromboplastin. Thromboplastin is only 
formed during bleeding from the injured tissue, from the blood cells, 
and from the blood platelets. 


FIBRIN FERMENTS AND THROMBOPLASTIC SUBSTANCES 


The following substances are used to aid the clotting of 
blood. They all contain thromboplastin. All the tissues which 
form thromboplastin contain a fatty-like substance (lipoid) called 
kephalin which is found in brain tissue. Consequently, various 
preparations have been made from a number of tissues containing 
kephalin and therefore thromboplastin, which have the property 
of clotting blood. 

Uses 


Thromboplastin, or substances containing it, is applied locally 
on gauze sponges to bleeding points to check haemorrhage. It is 


‘to check Phiernal hasmonnaae® me 
~ Thromboplastin preparations should not be used in diseases 
_ where the coagulation of blood or the formation of clots is. detri- ; 
mental, as in heart disease, aneurysm, ete. 


PREPARATIONS 


The preparations are usually yellowish granular powders which 
dissolve readily in water. They come in tablets of 0.5 Gm. (grs. viii) 
with 0.46 Gm. sodium chloride. They also come in 1.5 ¢.c. ampoules 
each containing a 3% solution, for hypodermic use, and in 20 c.c. solu- 
tions, for local use. 

The solutions must always be fresh. They are prepared by dis- 
solving the powder in normal salt solution and boiling for three 
minutes. 


Kephalin 

This is a substance prepared from chopped-up ox brains which con- 
tains thromboplastic substances. 
Solution of Brain Extract 

This is an extract of cattle brains containing thromboplastic sub- 
stances. It comes in ampoules each containing 25 c.c. 
Thromboplastin 

This is the same as solution of brain extract. 


Coagulen (Ciba) 
This is an extract prepared from blood platelets containing throm- 
boplastic substances. 


Calcium salts in large doses are usually given to aid the clotting of 
blood (see page 448). 


Normal Horse Serum 


This is ordinary serum obtained by coagulating horses’ blood and 
removing the serum. It is injected intramuscularly to increase the 
clotting of blood. 


IRON (FERRUM) 


Iron is a heavy metal; some of its preparations are used as 
drugs. Many foods, such as meat, eggs, and some vegetables, 
contain a great deal of iron. In the body, iron is found principally 
in the haemoglobin of the blood, about one part of iron to 230 
parts of corpuscles. 


Appearance of Patient ' 
When iron is administered no appreciable effects « can A ee ed 


on the patient until it is given for some time. After continued = 


administration, however, there is a gradual but noticeable improve- 

ment in the general condition of the patient. The percentage of 
haemoglobin and the number of red blood cells in the blood are 
gradually increased. The patient feels brighter, is more alert and 
energetic, and he gradually becomes more robust. He looks better, 
has a ruddier color, his appetite and digestion are improved. 


ACTION 


Local Action. On the skin, iron preparations are irritating, but 
if applied to a bleeding surface they stop the bleeding by precipi- 
tating (hardening) the albumins of the blood, which then close 
up the bleeding vessel. Mucous membranes are contracted by 
preparations of iron (astringent action). 

In the mouth. Iron has a distinct metallic taste and shrinks 
the lining membrane of the mouth, making it feel dry. It also 
discolors the teeth, if used continually. 

In the stomach. It contracts the lining membrane and occa- 
sionally causes nausea from irritation. 

In the intestine. It contracts the lining membrane, checking 
the secretions, thereby producing constipation. 


Action after Absorption 


Part of the iron taken in food or as a medicine is slowly absorbed 
from the duodenum, the first part of the small intestine. After 
absorption it acts principally on the blood. The iron is carriéd 
to the spleen, where it is stored up for future use; and to the 
liver and bone marrow, where it helps to form haemoglobin for 
the red blood corpuscles, in anaemia. If iron is taken for any 
length of time, the percentage of haemoglobin and the number of 
red blood corpuscles are increased. The corpuscles contain more 
haemoglobin, which takes up more oxygen from the air in the lungs. 
All the organs and tissues of the body are then supplied with more 
oxygen, which enables them to perform their work better. 

As a result of these effects, there is a mild general improvement 
in the patient’s condition. The heart action is better, the digestion 
and breathing are improved, simply as the result of the improved 
quality of the blood. The patient feels stronger, is more energetic 
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and active. (A drug which improves the general condition of the 
patient in this way is called a tonic.) The effect occurs slowly 
and insidiously, although at times, because the specific cause for 
the anaemia is not relieved, no appreciable effects are obtained. 


Excretion 


Only part of the iron taken as a medicine, or in the food, is 
absorbed. The rest is excreted by the intestines, in the stools. 
On account of the large amount of iron present in the stools, the 
lining membrane of the intestines is contracted, and constipation 
results, 

Uses 


Tron is used principally in cases of anaemia, a condition in which 
the number of red blood corpuscles and the percentage of haemo- 
globin in the blood, is reduced. This occurs after a haemorrhage 
when the patient has lost a great deal of blood, or when he is 
suffering from some chronic disease, such as tuberculosis or cancer. 
It is used with best results in a peculiar kind of anaemia, occurring 
in young girls, called chlorosis. 


Poisonous Effects 


In some cases, after continued use of iron for any length of time, 
it produces the following symptoms: frontal headache, loss of 
appetite, pain in the pit of the stomach, occasionally nausea and 
vomiting, colic, and invariably constipation. Sometimes the skin 
becomes covered with very small pustules (acne). 

The condition is relieved by stopping the iron, and giving 


cathartics. 
Administration 


In giving iron, the nurse should remember the following rules: 

1. Iron should always be given after meals, well diluted, in an 
albuminous fluid such as milk. 

2. To avoid discoloring the teeth, iron should always be given 
through a glass tube or a straw, so that the drug does not touch 
the teeth. 

3. To avoid constipation, the bowels should be moved regularly 
with some cathartic, or a preparation of iron should be given which 


contains a cathartic. 
4. If a gargle containing iron is given, the teeth should be 


ve Aa uaioe 


5. Silver spoons are stained by iron; ney ee never be 


in giving any of the preparations. Gikode ammonia water removes | 


>*, _ 


these stains. 


6. Iron stains clothing, sheets, carpets, etc. Oxalic Acdivamavece b 


these stains. 
Incompatibilities of Iron 


The following drugs cannot be given together with iron because 
they form chemical compounds with it : 

Preparations of iron should never be given with tea, or with 
vegetable drugs containing tannin or tannic acid, as iron combines 
with these drugs and forms ink. 

The alkaline preparations of iron should not be given with 
acids. For example, do not give Basham’s mixture together with 
dilute acids, as they combine and form a sediment. 

The iron salts of the mineral acids should not be given with 
alkalies. For example, do not give tincture of iron chloride with 
sodium bicarbonate, as they will combine and form a sediment. 


PREPARATIONS 


The following are the most efficient and most frequently used 
preparations of iron: 
Blaud’s Pills 
Tincture of Iron, or Tincture of Ferric Chloride 
Syrup of Iodide of Iron 
Basham’s Mixture . 
Elixir of Iron, Quin?ae and Strychnine 
and a number of the orgay.ie preparations 


There are a great trany preparations of iron, but only the most 
important ones are included. 

There are severa) preparations of iron which are only used for their 
local effects or tc check bleeding. 

For interna) use there are two kinds of preparations: inorganic 
and organic. 

The inerganic preparations are metallic salts of iron. 

The organic preparations are preparations of iron combined with 
various proteins, such as egg albumin, etc. 

The organic preparations do not contract mucous membranes as 
much as the inorganic ones and are, therefore, not so apt to cause 
unpleasant symptoms after continued 1 use. 


‘Solution of Iron Santee (Monsell’s net 
(Liquor Ferri Subsulphatis) 


This preparation contains about 13% of iron. 


Iron Chloride or Ferric Chloride 
(Ferri Chloridum) 


This preparation is used in a 20% solution, or the pure crystals are 
allowed to take up moisture from the air by being exposed (deliquescent 
action) and are then used. 

These two preparations are principally used to stop bleeding or to 
contract mucous membranes, either by local application, or in the 
mouth as a gargle. 


PREPARATIONS FOR INTERNAL USE 


INORGANIC PREPARATIONS 
Solids 


Pills of Ferrous Carbonate 1-5 pills 
(Pilulae Ferri Carbonatis) 

(Blaud’s pills) 

These pills consist of iron sulphate, the carbonate of sodium or 
potassium, tragacanth, sugar, and glycerin. 

Each pill contains about 0.06 Gm. (gr. i) of iron. They should 
always be fresh. Old pills may pass through the intestines without 
causing any effects, or without being changed in any way. 


Reduced Iron. 0.06-0.12 Gm. grs. i-li 
(Ferrum Reductum) 
(Quevenne’s Iron) 


This is a brown powder which is tasteless and does not contract 
mucous membranes. It is often given to children in candy. 


Soluble Ferric Phosphate 0.06-0.3 Gm. grs. i-v 
(Ferri Phosphas Solubilis) 

Ferric Citrate 0.06-0.3 Gm. grs. i-v 
(Ferri Citras) 

Pills of Iron Iodide 1-3 pills 


(Pilulae Ferri Iodidi) 

Each pill contains 0.03 Gm. (gr. 4) of reduced iron, also iodine, 
acacia, licorice, and balsam of tolu. 
Iron and Strychnine Citrate 0.12-0.3 Gm. grs. li-v 
(Ferri et Strychninae Citras) 

This contains 1% of strychnine and 16% of iron. 


ee 


Iron and Quinine Citrate -»-0.3-0.6 
(Ferri et Quininae Citras) | 2 
This contains 12% of quinine and 15% of iron. ; ere 


Solid Preparations Combined with Cathartics _ 


Iron and Potassium Tartrate 0.3-0.6 Gm. grs. v-x 
(Ferri et Potassii Tartras) 
This contains 15% of iron. 


Pill of Aloe and Iron 0.2-0.5 Gm. gers, ili—viii 
(Pilulae Aloe et Ferri) 


This contains dried iron sulphate and aloe. The aloe overcomes 
the constipating effect. It is often used in cases of scanty men- 
struation or absence of menstruation (amenorrhoea) in chlorosis. 


Fluid Preparations 


Tincture of Ferric Chloride 0.3-2.0 ¢.c. m. V—-XXx 
(Tinctura Ferri Chloridi) 


(Muriated tincture of iron) 


This is one of the best preparations of iron, and is very frequently 
used. It contains about 4% of iron in alcohol. 

It is best given in milk or in glycerin (3 parts of the preparation to 
one of glycerin) to prevent constipation, or in egg albumin, to prevent 
discoloration of the teeth. 


Solution of Iron and Ammonium 15.0-30.0 c.c. 6371 
Acetate 

(Liquor Ferri et Ammonii Acetatis) 
(Basham’s mixture) 


+ 


This preparation contains very little iron and must be freshly 
made. It consists of the tincture of iron chloride, dilute acetic acid, 
solution of ammonium acetate, elixir of orange, glycerin, and water. 


Syrup of Ferrous Iodide 0.3-2.0 c.c. m. V-XXx 
(Syrupus Ferri Iodidi) well diluted 


This is an excellent preparation, especially for children. It contains 
about 2% of iron. 


Elixir of Iron, Quinine, and Strychnine Phosphate 4.0-8.0c¢.c. 3i-ii 
(Elixir Ferri, Quininae, et Strychninae Phosphatum) 


This preparation is very frequently used as a tonic. It contains 
about 2% of iron phosphate. 


Each teaspoonful dose contains } grain of iron phosphate and 
quinine and ,; grain of strychnine. 
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Syrup of Iron, Quinine, and Strychnine Phosphate 4.0-8.0¢.c. 3i-ii 
(Syrupus Ferri Quininae et Strychninae Phosphatum) 


This preparation contains 9% of iron phosphate, Each teaspoonful 
dose contains grs. v of iron phosphate, ,4, grain strychnine and 11 grains 
of quinine. 

Antidotes for Arsenic 


Ferric Hydroxide 
(Ferri Hydroxidum) 

This preparation is used principally as an antidote for arsenic 
poisoning. About 8 grains of it will neutralize 1 grain of arsenic. It 
must always be fresh. 

If iron hydroxide is not on hand, it can be made from the tincture 
of iron chloride, by adding ammonia water or sodium carbonate to it. 
A precipitate (sediment) will then form. Enough ammonia or sodium 
carbonate must be added until no more sediment forms. This sedi- 
ment is then washed and strained, and given in milk, as often as is 
necessary to neutralize the arsenic. 


Ferric Hydroxide with Magnesium Oxide 15.0-30.0 Gms. Fe 
(Ferri Hydroxidum cum Magnesii Oxido) : ] 

This is made from iron sulphate, to which magnesia is added. It is 
the best antidote for arsenic poisoning. 


ORGANIC IRON PREPARATIONS 


The following preparations of iron are made with organic sub- 
stances such as proteins (albumins, peptones, etc.). They have no 
advantage over the other preparations of iron, except that they are 
more readily absorbed, and do not contract mucous membranes as 
much as the inorganic preparations. 


Solid Preparations 


Ferratin 0.5 Gm. grs. Vili 
This substance is made from egg albumin and iron. 
Ferrous Lactate 0.06-1.8 Gm. ers. i-xx 


This is a mild preparation of iron which is best given in syrup. 


Fluid Preparations 


Ferro Mangan 4.0-16.0 c.c, 51-84 


This is a solution of iron, manganese, and peptones. There are 
several other similar preparations under various names, such as 
peptomanganate of iron, etc. 


Ovoferrin 8.0-16.0 c.c. 3 ili-iv 


This is a preparation made from serum albumin and iron by an 
electrical process. 


used in medicine. 

the hair, and bile, eet sates witht iron. 

especially potassium permanganate, are used as an Wenduli’ 
It is said to increase nutrition and the menstrual flow and is fre- 

quently given together with iron. It cannot replace iron, however, 

as it does not help to form haemoglobin. 


Manganese Dioxide -10.12° Gm. ers. ii 
(Mangani Dioxidum) 

Potassium Permanganate 0.3-0.2Gm. _ gr. $—iii 
(Potassii Permanganas) — 


This preparation gives off oxygen. It is often given in cases of 
poisoning from various drugs. For example, in morphine poisoning 
it is given to neutralize the morphine by the oxygen which it liberates, 
which then combines with the drug and makes it inactive. 

It is also used as an antiseptic, acting in a similar manner, the oxygen 
destroying the bacteria. 


ARSENIC 


Arsenic is a metal which is commonly used in the manufacture 
of dyes and other commercial products. 

It is one of the oldest drugs in medicine, and was very frequently 
used for criminal poisoning during mediaeval times. There are 
a number of compounds of arsenic, but only one group of them is 
used in medicine. These are the compounds of arsenic trioxide, 
white arsenic or arsenious acid. 


Appearance of the Patient 


When small doses of arsenic are given for some time the number 
of red blood corpuscles are increased, the patient feels better, 
stronger, and is more active. He looks more robust, he becomes 
stouter, and has a ruddier color. The appetite is better and the 
bowels move more often. 

ACTION 


Local Action. Applied to the skin, arsenic causes inflammation 
and pain. If it is allowed to remain on the skin for a longer time, 
the skin is destroyed and an ulcer remains (escharotic or caustic 
action). Arsenic is slightly antiseptic. It is easily absorbed from 
the injured skin. On mucous membranes, when applied locally, 
it also causes redness and pain, with subsequent inflammation and 
destruction of the tissues. 


Se te ‘ 


a Pea RO eet 
_ Inthe stomach, it cause 
and the secretion of gastric juice. 
In the intestines, it increases the secretion of the mucous mem- 
brane, and the peristalsis, thus causing movements of the bowels. 


Action after Absorption 


Arsenic 1s rapidly absorbed from the stomach and intestines, 
as well as from all the mucous membranes. After absorption, it 
affects principally the blood and the tissues. 

Action on the Blood. Arsenic increases the number of red blood 
corpuscles by increasing their formation in the bone marrow and 
destroys parasites in the blood such as the spirochaete of syphilis. 
Since the red blood corpuscles in the blood are increased, they 
are able to carry more nourishment and more oxygen to the organs 
and tissues of the body, and to remove more waste products. Thus 
it increases the activity of all the organs of the body in a manner 
similar to iron. 

The patient is then healthier, more robust, has a better appetite, 
and feels better. This is called a tonic effect. 

Action on the Tissues. Arsenic prevents the tissues from being 
used up, by lessening their combination with oxygen. It therefore 
increases the growth and nutrition of the tissues and organs of the 
body. Asa result of this action, if arsenic is taken for some time, 
the patient usually becomes somewhat stouter. . The nutrition of 
the skin, hair, and nails is said to be especially improved. 

Action on the Circulation, Respiration, and Nervous System. 
As a result of the improvement in the general tone of the body, 
the circulation, the respiration, and the function of the nervous 
system may be improved. The improvement in the nutrition of 
the nervous system produces a sedative effect and lessens muscular 
twitchings and nervous excitability. 

In large doses it dilates the capillaries and lowers blood pressure. 


Excretion 


Arsenic is excreted mainly by the urine, also by the lining mem- 
brane of the stomach, intestines, and bronchi. It is excreted very 
slowly and may therefore cause cumulative symptoms. 


Tolerance 


When arsenic is taken regularly in small doses, the patients are 
able to take comparatively large quantities of the drug without 


getting poisonous effects. A pa 


-erance for arsenic. This is due ‘o sera absor 


occurs from continued use. 

In some countries, for example in the Tyrol, the A rey t 
large quantities of arsenic, because it enables them to do their 2 
work better, and to climb the mountains with less effort. It is” 
said to improve their complexion. These peasants often live to a 
very old age. . 

Women very often take arsenic for weeks or months at a time 
to improve their complexion and figure. Poisonous symptoms 
often occur as a result of such use. 


Uses 


Arsenic is used principally in anaemia, to improve the condition 
of the blood. It is used especially in those forms of anaemia in 
which the number of red corpuscles are diminished and in per- 
nicious anaemia. It is often given together with iron. 

Arsenic is also given for chorea (St. Vitus’ dance), and as a 
tonic, to improve the general condition of the patient. Some of 
the newer preparations of arsenic are given as specifics for syphilis. 
It is occasionally used in Leukaemia, a disease in which the white 
blood corpuscles are increased, and in chronic malaria. It is used 


in skin diseases to improve the nutrition of the hair. 


Poisonous Effects 


There are two forms of arsenic poisoning : 


1. Acute arsenic poisoning . 
2. Cumulative arsenic poisoning 


Acute Arsenic Poisoning 


This follows a single large dose of arsenic taken with suicidal intent 
or by mistake. Many rat and insect poisons contain large quantities 
of arsenic. 


Symptoms 


The following are the symptoms which occur in about fifteen minutes 
to an hour: 

1. Burning pain in the oesophagus and stomach. 

2. Profuse nausea and vomiting of bile stained serum containing 
small flakes of mucous membrane. 

3. Severe abdominal cramps. 
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4. Profuse diarrhoea, with watery, bloody stools containing small 
flakes of mucous membrane (rice water stools). 

5. Excessive thirst (due to loss of fluid). 

6. Scanty, bloody urine. 

7. Collapse: cold, moist skin; slow and shallow breathing; rapid, 
thready pulse, ete. 

8. Coma and convulsions may occur before death, .which results 
in from six hours to two days. 

In some cases there may not be much nausea, vomiting, or diarrhoea. 
The patient suddenly goes into collapse, has a few convulsions, and dies. 

If the patient recovers from the acute symptoms, paralysis of the 
muscles of the extremities may result, causing “ drop feet ” or “ drop 
hands,’’ from which he usually recovers, however. 


Treatment 


1. Iron hydroxide or iron hydroxide with magnesia is usually given 
until recovery. 

2. Wash out the stomach, thereby removing the compound of iron 
and arsenic. Induce vomiting if a stomach tube is not at hand. 

3. Protect the mucous membrane of the stomach and the intestines 
by giving mucilaginous drinks such as milk, olive oil, etc. 

4. Give plenty of water. 

5. Later, bismuth, chalk, or opium may be given for the diarrhoea. 

6. Abdominal cramps are usually relieved by a hot water bag and 
by atropine. 

7. The collapse is usually treated with caffeine, atropine, strych- 
nine, warm applications, etc. 


Cumulative Arsenic Poisoning 


Since arsenic is excreted more slowly than it is absorbed, cumu- 
lative symptoms, or chronic arsenic poisoning, is very common. 
It usually occurs from the continued medicinal use of arsenic 
preparations. It may also result from inhaling fumes of arsenic 
in rooms papered with wall paper containing arsenic dyes, from 
wearing clothing dyed with arsenic, or by eating food colored 
with arsenic dyes. The following symptoms, in the order of their 
onset, are noticed after prolonged administration. Often the later 
symptoms appear before the earlier ones. 


Symptoms 


1. Itching of the eyelids. 

2. Redness of the conjunctiva of the eye. 

3. Puffiness about the eyes, especially in the morning. 
4. Sneezing or ‘“‘ running nose ”’ (coryza). 


BLOM of appetite, 
ene 


om often they ra like Ree on the eae or the ee ; 2 
dark discolorations on the skin of the abdomen, which look like , 
pencil marks. . 
In severe cases, the hair and nails may fall off. 
7. Cramp-like abdominal pains. 
8. Diarrhoea, with ‘rice water” stools; the rice water ap- 
pearance of the stools is due to small flakes of the lining membrane 
of the intestine which they contain. 
The following symptoms appear later and only in severe cases : : 


a 


9. Persistent headache. — 
10. Pains around the knee, ankle, foot, and hands. Sa 


11. Redness and swelling of the hands and feet. : 
12. Areas of skin which are very sensitive to touch, to pain, to 
heat, and cold. This occurs especially on the extremities. 
13. In severe cases there are paralyses of the extensor muscles 
of the hands and feet, resulting in ‘‘ drop feet ”’ and “‘ drop hands.” 


Treatment of Chronic Arsenic Poisoning 


If the arsenic is stopped and cathartics given, the symptoms 
usually gradually disappear. The paralyses must be treated by 
massage and electricity until the muscles recover, which they 
usually do. 

Administration 

Arsenic preparations should be given well diluted in a large glass 

of milk after meals. Some preparations are given hypodermically. 


PREPARATIONS 
INORGANIC PREPARATIONS 
Fluid Preparations 


Solution of Potassium Arsenite 0.06-0.5 c.e. m. i-vili 
(Liquor Potassii Arsenitis) 

(Fowler’s solution) 

This contains 1% of arsenic trioxide, potassium bicarbonate, and 
tincture of lavender. 

Every m. v of Fowler’s solution contains gr. 4, of arsenic trioxide. 
Solution of Sodium Arsenite 0.06-0.5 c.c. m. i-viii 
(Liquor Sodii Arsenitis) 

(Pearson’s solution) 


Iodide 0.1-0.3 cc, m. id-v i, 

(Liquor Arseni et Hydrargyri Iodidi) . ; 

~ (Donovan’s solution) 
This is the strongest arsenic preparation. It contains 1% each of ios. 

arsenic iodide and of red mercuric iodide. It may cause symptoms ; 


of mercury poisoning. 
; Solid Preparations i 
Arsenic Trioxide 0.001-0.005 Gm. gr. go-as 
(Arseni Trioxidum) 
Sodium Arsenate 0.001-0.005 Gm. gr. goa 
(Sodi Arsenas) 
Arsenous Iodide 0.003-0.01 Gm. gr. g5-4 
(Arseni Iodidum) 
Arsen Triferrin 0.3 Gm. ers. v. 


This is a compound of iron, arsenic, phosphorus, and albumin. 


ORGANIC PREPARATIONS 
Cacodylic Acid Preparations 
Preparations for Hypodermic Use 
Sodium Cacodylate 0.015-0.06 Gm. gr. 2-i 
(Sodii Cacodylas) 

This is a compound of cacodylic acid, which is a compound of 
arsenic. It is given hypodermically and is said to cause no unpleasant 
symptoms. 

Calcium Cacodylate 0.03-0.3 Gm. grs. $-v. 
(Calcii Cacodylas) 

This is a calcium salt of cacodylic acid which comes in ampoules for 
intramuscular and intravenous injections. 

Iron Cacodylate 0.03-0.06 Gm. gr. 3-1 
(Ferri Cacodylas) 


This is a compound of iron and arsenic which comes in 1.0 c.c. 
ampoules for intramuscular injections. 


Arsanilic Acid Preparations 
Atoxyl 
This is sodium arsanilate, and comes in tablets of 0.02 Gm. (gr. 4) 
for hypodermic use. 


This is sodium arsanilate, and contains 22% of | 
comes in tablets each containing 0.06-0.3 Gm. (grs. 


Tryparsamide 2.0-3.0 Gms. 
(Sodium Phenylglycinamide) 


This is given hypodermically, Hetteal. devas’ and intravenously | 
in syphilis of the nervous system and African Sleeping Sickness. 


Stovarsol 0.25 Gm. grs. iv 


This is a complex arsenic preparation which is used in the treatment 
of amoebic dysentery, syphilis, Vincent’s angina, and relapsing fever. 


— 


Arsphenamines 
Arsphenamine 0.3-0.6 Gm. gis. V—-X : 
(Salvarsan) bi 
Neoarspheamine | 0.3-0.6 Gm. gis. v-x ae: 
(Neosalvarsan) 


te iv 


These are arsenic preparations given intravenously as specifics for ~ 
syphilis (see page 504). 
BENZOL 


Benzol is an oily, colorless, inflammable liquid made from coal tar. 
It is used as a solvent in metal manufacturing. The fact that very 
severe anaemias occur among such metal workers is responsible for 
its use in medicine for conditions where there is an increase in the 
number of blood cells. 

It is, therefore, used in the treatment of Leukaemia, a progressive 
and fatal disease characterized by a marked increase in the number 
of leucocytes in the blood and a change in their character. Benzol 
causes destructive changes in the bone marrow where the blood cells 
are formed as a result of which the number of leucocytes diminish 
and the patients improve, but the improvement is not permanent, 
however. It is given in doses of 0.5 to 1.0 ¢.c. in milk or olive oil. 

Benzol must not be confounded with benzine, an entirely different 
substance made from petroleum, 


CHAPTER XVII 


CIRCULATORY STIMULANTS 
Physiology of the Circulation of the Blood 


The blood supplies all the organs and tissues of the body with nour- 
ishment and takes away their waste products. It reaches these organs 
and tissues through numerous small elastic tubes, the arteries. These 
gradually divide into smaller and smaller branches, the narrowest of 
which are called capillaries. The blood is kept constantly flowing 
through these vessels by the rhythmic action of a complicated pump, 
the heart. 

The impure blood resulting from the action of the tissues and organs 
is being constantly brought back to the heart by means of a system 
of tubing called the veins. 


Physiology of the Heart 


The heart is a pear-shaped organ, about the size of one’s fist, situated 
in the left side of the chest. It consists of four chambers. Two of 
these chambers receive blood into the heart from the veins and are 
called auricles, while the other two send blood out to the organs and 
tissues of the body and are called ventricles. 

The right auricle receives impure blood (blood containing waste 
products) from the various organs and tissues of the body through 
the veins, which enter the heart by two main vessels: the superior 
and inferior vena cava. The impure blood is then pumped into the 
next chamber, which is the right ventricle. From the right ventricle 
it is pumped into a large artery, the pulmonary artery, through which 
it reaches the lungs. Here carbon dioxide gas, a waste product, is 
excreted by the corpuscles. In return, the red corpuscles take up 
oxygen from the air in the lungs. 

This purified blood is now carried back along the pulmonary veins 
to the left auricle, and from there it is pumped into the left ventricle. 
The left ventricle pumps the blood into the large arteries: the aorta 
and its branches, The blood then passes through these arteries and 
their branches, to the various organs and tissues of the body, supply- 
ing them with oxygen and nourishment. In return it takes away the 
waste products from these tissues and organs which it brings back to 
the heart and thence to the lungs, where they are excreted, and new 
oxygen obtained instead. 

The passage of the blood to the various parts of the body from the 
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veins, Dae Eh 
The blood is kept circulating by the regular rhythmic contra 
of the heart, which in normal healthy individuals occur about 72 ti n 
a minute. . 
Each contraction consists of two parts or phases : _ 
1. The period of contraction, which is the time when the heart © 


becomes smaller and expels its contents, the blood. This is called | 
the systole of the heart. io 

2. The period of relaxation, or period of rest, which is the time when 
the heart becomes larger, and contains a greater amount of blood. 
This is called the diastole of the heart. 


Physiology of the Heart Muscle 


It is now generally believed that the heart contracts because of 
characteristic intrinsic properties of the heart muscle. These proper- 
ties are independent of the impulses which reach the heart through 


5. 


its nerves. This may be proved by a number of facts; for example, | 


that the hearts of some animals will contract for a short time when the 
nerves are severed from the heart; in fact, even when the heart is 
removed from the body. Physiologists have therefore studied the 
nature of the contractions of the heart and have brought to light the 
following facts: 

(1) The heart muscle, like other muscles, has the following proper- 
ties: irritability, tone, and contractility. 

Irritability is the property whereby muscles are constantly ready 
to respond to a stimulus. 

Tone is the property whereby muscles maintain a state of constant 
mild contraction. 

Contractility is the property whereby muscles are able to contract, 
that is, to become shorter and thicker. The heart muscle differs from 
other muscles, however, in its contractility. Whatever it contracts 
at all, it always contracts to the greatest degree. 

(2) Living normal heart muscle always contracts rhythmically. 

(3) The auricles and ventricles of the heart are both capable of con- 
tracting independently of one another. When they do so, the auricles 
and ventricles beat at different rates. The auricles then beat about 
three times as fast as the ventricles, whose intrinsic rate is about forty 
to the minute. 

(4) Contractions of the auricles are transmitted to the ventricles 
along a bundle of muscle fibers, which run in the septum of the heart 
from the auricles to the ventricles and is called the auriculo-ventricular 
bundle, or bundle of His. 

(5) The wave of contraction of the heart begins at a point in the 
right auricle where it is joined by the great veins (Superior and Inferior 
Vena Cava). This spot is called the sinus node. It is the most 
irritable part of the heart and is frequently called the pace maker of 
the heart because it starts the contraction. 
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Method of Contraction 


(1) The stimulus at the sinus node starts the contraction of the 
auricles. This contraction wave is transmitted to the ventricles by 
the auriculo-ventricular bundle. Ventricular contractions then follow 
about a fifth of a second later. These ventricular contractions pump 
blood into the arteries and give the pulse its rate. 


Vagus or Inhibitory Nerves 


(Impulses make heart beat 
slower) 


Accelerator Nerves 


(Impulses make heart 
beat faster) 


Valves. 
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Diagram of the heart showing the position of the auriculo-ventricular 
bundle, and the nerves. 


These rhythmic contractions occur about 72 times to the minute 
in the following order: 
Contraction of the Sinus Node 
Contraction of Auricle 
Contraction of Ventricle 


Each contraction is followed immediately by its period of relaxation 
or diastole. 


The contractions of the heart can be affected by the etoeeee ad 
fluences : 

1. By impulses coming from the medulla of the brain, along special - 
branches of the sympathetic nervous system going to the heart called 
the accelerator nerves. The impulses transmitted by these nerves 
make the heart beat stronger and faster. Asa result, the contractions 
or systoles, are stronger, and more frequent; while the periods of 
relaxation or diastoles of the heart are dininighed: 

2. By impulses coming from the medulla of the brain along special 
nerves going to the heart called the Vagus, Pneumogastric or inhibitory 
nerves. These impulses make the heart beat slower and weaker. 
As a result, the relaxation periods, or diastoles, are greater and more 
prolonged. The contractions or systoles, therefore, occur less fre- 
quently because the periods of relaxation of the heart, or diastoles, 
take up so much time. 

3. The width of the blood vessels, especially of the very small 
arteries, also influences the contractions of the heart. 

When the blood vessels are contracted, the heart must beat stronger, 
because the narrow blood vessels offer a greater resistance to the con- 
tractions of the heart. 

When the blood vessels are dilated, the heart does not have to con- 
tract so forcibly to propel the blood through the widened blood vessels, 
because they offer little resistance to the flow of blood. 

The width of the blood vessels is regulated by small muscle fibers 
in their walls. The contractions of these muscle fibers make the blood 
vessels narrower. By the relaxation of these muscles, the blood 
vessels become wider. 

Impulses are constantly being sent from a spot of gray matter in the 
medulla of the brain (the vaso motor center) which cause these muscle 
fibers either to contract or relax, and thereby regulate the size of the 
blood vessels. 


_ 


EFFECTS OF DRUGS ON THE HEART 


Drugs affect the heart in two ways: 
1. They increase its activity (stimulation). 
2. They diminish its activity (depression). 


Stimulation of the Heart 


When drugs increase the activity of the heart (or stimulate it) they 
make it beat stronger and faster. The contractions or systoles of the 
heart are stronger, while the periods of relaxation or diastoles are 
lessened. The pulse is therefore usually stronger and more rapid, 
because the character of the pulse depends largely on the contractions 
of the heart. Practically, however, most heart stimulants also act 
upon the heart to make it beat slower. This is a beneficial effect, as 
it prevents the heart from becoming exhausted. 
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Depression of the Heart 


When drugs lessen the activity of the heart (or depress it) the heart 
beats slower and weaker. The contractions or systoles are lessened, 
while the periods of relaxation or diastoles, are increased. The heart 
therefore beats slower and weaker, producing a slow and weak pulse. 


Effects of Overdoses 


In overdoses, the effects of a heart stimulant or of a heart depressant 
may be the same. For example, when the heart action is increased, 
the heart beats strong and fast, but when it is overacting and is ex- 
hausted, the beats become slow and weak. In poisonous doses, then, 
a heart stimulant may cause symptoms of depression. 

A drug which lessens heart action, however, or a heart depressant, 
always makes the heart beat slow and weak. In overdoses, such a 
substance makes the heart beat even slower and still weaker. 


COMMON DISEASES OF THE HEART 


The following are the more common diseases of the heart which the 
nurse has an opportunity to observe : 


MYOCARDIAL INSUFFICIENCY 
DECOMPENSATION OR WEAKENED HEART ACTION 


The contractions of the heart keep the blood circulating through the 
blood vessels, so that the tissues and organs of the body may be sup- 
plied with nourishment and oxygen, and their waste products removed. 

When disease affects the valves of the heart, the valve openings be- 
come narrower (stenosis), or the valves do not close completely and 
leak (regurgitation). The heart overcomes the resulting disturbed 
flow of blood in its cavities, by thickening its wall. The heart is then 
able to contract with greater force so as to overcome the leaking or 
narrow valves, and it is then said to be compensated. 

When, however, the heart muscle is weak, or when there is auricular 
fibrillation so that the rhythm is disturbed, the blood cannot be moved 
along the blood vessels fast enough. Some of the blood then accumu- 
lates in the veins; of the lungs, of the extremities, and of the abdomen. 

When the blood accumulates in the blood vessels of the lungs, the air 
sacs become narrower. To obtain the necessary amount of air the 
patient has to breathe faster and deeper. The blood corpuscles cannot: 
take up enough oxygen, and the blood becomes darker in color, which 
causes the skin of the face and hands to become blue. 

Some of the blood also accumulates in the veins and capillaries of the 
extremities. Part of the serum of this accumulated blood oozes 
through the walls of the vessels into the surrounding tissues, which 
become full of fluid. This is called oedema. It occurs especially 
in the lower extremities, which become swollen. 


In ie hen ae iiie accumul eb 
vessels of the stomach and intestines, pring in pretty 
of the stomach and intestines. This causes nausea, vomiting, an 
diarrhoea. 

The accumulation of the blood in the kidneys results in lessene 
secretion of urine, because the kidneys are not supplied with sufficient ay 
fresh blood from which to excrete urine. : 

The serum of the blood sometimes oozes through the walls of the — 
blood vessels into the abdomen, filling it up with fluid. Thisis called 
ascites. 

As a result of weakened heart action or fibrillation of the auricles, 
the patient presents the following picture: 

At first he is very short of breath and the face is blue (cyanosed). 
Later the extremities are swollen (oedema), and in some cases the 
patients have nausea, vomiting, and diarrhoea. The pulse is rapid, 
irregular, and weak, and the daily quantity of urine is diminished. _ 


ACUTE MYOCARDIAL INSUFFICIENCY 
(SUDDEN WEAKENED HEART ACTION) 


This condition frequently results from shock following operations, 
or from collapse from any cause. Asa result the tone and contractile | 
power of the heart muscle are lessened. The condition is characterized 
by a weak, regular, either rapid or slow pulse. 


FIBRILLATION 


When the heart muscle becomes excessively irritable, all its bundles 
of fibers do not beat in harmony and its rhythm is therefore disturbed. 
This condition is known as fibrillation. It is usually due to increased 
irritability of the heart as a result of disease or other conditions. 
Auricular fibrillation is a condition in which groups of muscle fibers 
in the auricles beat by themselves and thus disturb the rhythm of the 
heart. The condition is recognized when the heart beats are more 
rapid than the pulse, some of the beats being so weak that they are 
not transmitted. Ventricular fibrillation is a condition in which 
bundles of muscle fibers of the ventricles beat independently, thus 
ae the rhythm of the ventricles. This condition is usually 
atal. : 


HEART BLOCK 


When the auricular contractions fail to reach the ventricles, because 
the passage of contraction waves along the auriculo-ventricular bundle 
is interfered with, the condition is called heart block. The auricles and 
ventricles then beat independently of one another but each at its own 
intrinsic rate; the ventricles beating much slower than the auricles, 
usually about 30 or 40 times a minute. Since the ventricular beats 
cause the pulse, the patient may have a pulse of 30 or 40. This condi- 
tion is the result of disease of the heart in which the auriculo-ventricu- 


associated with periodic fainting spells. 
It ean also be produced by digitalis and by mechanical measures 
in laboratory experiments. 


PARTIAL HEART BLOCK 


When some of the auricular contractions do reach the ventricles, 
the condition is known as partial heart block. 


HEART STIMULANTS 


Heart stimulants are drugs which increase the activity of the 

heart. 
The following drugs are principally used as heart stimulants : 
Digitalis, Strophanthus and members of the digitalis group 
Caffeine 
Camphor 
Ammonia 
Atropine 
Strychnine 
Epinephrine 
Digitalis is the most reliable heart stimulant. Strophanthus 
and a few similar substances belong to the same group, but they 
are seldom used. 
DIGITALIS 

Digitalis is a drug obtained from the leaves of the Digitalis 
purpurea, or Purple foxglove, which grows in most temperate 
climates, but the English leaves are the best. The.leaves of the 
second year’s growth are mostly used in making digitalis prepara- 
tions, because they contain the largest amount of the active 
principles. 

The active principles of digitalis are the glucosides: digitoxin 

and digitalin. Digitoxin is the most potent of all, and is largely 
responsible for the digitalis effects. 


Appearance of the Patient 


When digitalis is given to a patient suffering from decompen- 
sation or myocardial insufficiency, all the symptoms gradually dis- 
appear. Within a few days after its administration is begun, the 
patient breathes easier and the blue color of the skin disappears. 
The swelling of the extremities (oedema) gradually becomes less- 
ened until it completely disappears. The pulse is stronger and 


fee is ateated” It is characterized by a very slow pulse often = 


- : ? a ae . 
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slower and the patient passes ‘more urine. — Vhen given to a 
patient in shock or collapse or in the course of an infectious disease 
the pulse becomes slower and stronger. , 


ACTION 


Local Action. When injected hypodermically or intramuscu- 
larly, digitalis is irritating to the tissues. It often causes inflam- 


mation and occasionally an abscess. 
Internal Action 


In the mouth. Digitalis has a bitter and unpleasant taste. 

In the stomach. Many of the preparations of digitalis cause 
nausea and vomiting. This may result even after hypodermic 
administration. 

In the intestines. Digitalis occasionally causes diarrhoea, be- 
cause of the irritation of the mucous membrane of the intestines. 


Action after Absorption 


Digitalis preparations are very slowly absorbed into the blood 
from the intestines. It usually takes about 36 to 96 hours for 
the effects of the drug to develop. If given intramuscularly, it 
enters the blood sooner, and the effects appear more rapidly, usually 
in about 8 to 12 hours. When given intravenously the effects 
appear in a few minutes. 

Since digitalis is slowly absorbed, it produces prolonged effects. 
After absorption, digitalis affects principally the heart, the circu- 
lation and the kidneys. ; 

The rapidity with which the effects of digitalis are produced 
often depends upon the efficiency of the circulation. If the 
circulation is not disturbed too much, the absorption is better and 
the effects occur more rapidly. If the circulation is very poor, the 
absorption is slower and the effects then develop more slowly. 


Action on the Circulation 


Digitalis makes the heart beat slower and stronger, conse- 
quently the pulse becomes slower and stronger. The slower rate 
prolongs the period of rest or diastole, during which the heart fills 
up with more blood. The stronger contraction or systole expels 
a larger quantity of blood from the heart and accelerates the flow 
in the blood vessels. 
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As a result of the ti phere heart ees and ae ere 
circulation, stagnation of the circulation in different organs of the 
body is relieved. In this way it relieves the symptoms of decom- ve 
pene or failing heart action. ‘ 

‘The shortness of breath (dyspnoea) and blue color of the skin 
(cyanosis), resulting from the stagnation of blood in the lungs, = 
gradually disappear. The swelling of the legs due to oedema 
(accumulation of fluid) in the extremities, which is the result of 
circulatory stagnation in the extremities, is also relieved. The 
daily output of urine is increased because of the improvement of 
the circulation within the kidneys. 


Mechanism of the Effect 


The effect of digitalis is produced by the following mechanism : 

1. The heart muscle is made to contract more rhythmically because 
its contractibility and tone are increased, thus increasing the systole. 

2. The impulses along the Vagus nerve are accelerated, increasing 
the diastole or period of relaxation. 

3. An artificial heart block is produced by lessening the conduction 
of impulses along the heart muscle fibers. 

4. The circulation within the heart itself is improved because of the 
greater contraction and the longer period of rest which follows. 

Action on the Blood Vessels. The doses of digitalis usually 
given to patients have no appreciable effect on the blood vessels. 
In laboratory experiments, however, the blood vessels are made 
narrower by the contraction of their muscle fibers. 

Effect on Blood Pressure. The blood pressure (the pressure 
under which blood flows in the vessels) may not be affected at all 
by digitalis. Frequently, however, the blood pressure may be 
either raised or lowered, according to whether it was low or high 
as a result of the circulatory disturbance. 

Action on the Kidney. Digitalis increases the flow of urine very 
markedly, usually in about 72 hours, especially in cases where the 
tissues contain a great deal of fluid (oedema). 


The increased secretion of urine is caused in two ways: 


a. By removing fluid from the tissues. The freely moving current of 
blood prevents its stagnation in the veins and capillaries. The ex- 
cessive fluid in the tissues then passes into these vessels (is absorbed). 
The quantity of fluid in the blood is thus increased and the excess is 
eliminated by the kidney, increasing the quantity of urine. 
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b. By i improving the circulation in the kidney. Since the current of 
blood in the kidneys flows more vigorously, more fluid is brought, and 
oftener, for the kidney to excrete. 


Poisonous Effects 


Since digitalis is slowly absorbed, and excreted still more slowly, 
it does not cause acute poisonous symptoms. 


Cumulative Digitalis Poisoning 


Cumulative digitalis poisoning frequently results from its con- 
tinued administration. Whenever it is necessary to administer 
digitalis for a long time, cumulative symptoms may be avoided 
by gradually reducing the frequency of the administration or by 
discontinuing the drug entirely, at intervals. 


Symptoms 

1. Persistent nausea and vomiting 

2. Diarrhoea 

3. Slow pulse; below 60, which may be irregular 

This is the most important symptom of digitalis poisoning and 
should always be reported to the physician. It means that a 
condition of heart block has been produced. 

In severe cases, or from an overdose given intravenously, in 
addition to the sudden onset of the foregoing symptoms there may 
be weakness, headache, disturbance of vision, and dizziness. On 
the slightest exertion the pulse may become very rapid (130-150), 
weak and irregular, the breathing becomes slow and deep, and the 
urine may be scanty. 

Treatment 

1. Stop the digitalis as soon as the pulse gets below 60 and is 
irregular. This is usually sufficient in most cases. 

2. Keep the patient absolutely quiet. 

3. Apply an ice bag or a hot water bag to the region of the heart. 

4. Atropine, morphine, bromides, and caffeine are the drugs 
usually given to relieve the condition. 


Uses 
Digitalis is given principally in three conditions : 
1. In Auricular Fibrillation. 
2. In cardiac decompensation or weakened heart action with 


evidence of circulatory stagnation. 


In these conditions it acts almost as a specific. ne i 
3. In shock and collapse and in the course of infectious 
to make the heart action and the pulse stronger and slower. 


Administration 


For a rapid effect, as in collapse, only some of the newer 
unofficial preparations are given. They act more quickly than 
other preparations and can be given hypodermically. 

All preparations of digitalis should be given in a wineglassful 
of water slightly flavored. They should always be given between 
meals when the stomach contains little acid. The presence of 
excessive acid in the stomach lessens the absorption of digitalis 
preparations. 

Digitalis preparations should be fresh and made from reliable 
English leaves. The failure to obtain results from digitalis is 
often due to unreliable preparations. 

Digitalis is often given by rectum when the patient cannot take 
the drug by mouth. For this purpose the fluid extract is the most 
commonly used preparation. 

It is also given intravenously but in smaller doses than usual. 
An interval of three days should elapse before intravenous admin- 
istration is begun if digitalis has already been given. 


Dosage 


There are two methods of obtaining digitalis effects or, as it is called, 
‘‘ digitalizing ” a patient: 
1. Intensive, Rapid, or Eggleston method 
2. Cumulative method 


~ 


Intensive or Rapid Method: 


This method is used to relieve the symptoms of cardiac decompen- 
sation rapidly with large doses. 15 cc. of the Tincture of Digitalis 
is given for every 100 pounds of body weight, or m. iss per pound. 

The first dose is 50% of the total, or 7.5 c.c. (3ii). 

4 to 6 hours later, the second dose, 25% of the total, is given; 

4 to 6 hours later, the third dose, 124% of the total, is given ; 

4 to 6 hours later, the fourth dose, 123% of the total, is given. 


Maintenance Dose: After the effects have been obtained, 1 c.c. of 
the Tincture of Digitalis is given daily to prevent the recurrence of 
the decompensation symptoms. 

Cumulative Method: 


This method consists of giving 3-6 c¢.c. of the Tincture of Digitalis 
a day, divided into three or four portions. This is continued until the 


t 
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sae effect is obtained, and then 1 c.c. of the Tincture is given once 
a day. 


PREPARATIONS 


SoLip PREPARATIONS 


Digitalis (Powdered leaves) 0.03-0.12 Gm. grs. 4-ii 
(Digitalis) 
Extract of Digitalis 0.0075-0.03 Gm. gers. $-4 


(Extractum Digitalis) 


FLuID PREPARATIONS 


Infusion of Digitalis 4.0-16.0 c.c. 3i-34 
(Infusum Digitalis) 


The usual official infusion is a 1.5% solution, or one part of digitalis 
to 662 parts of water. 

Many physicians order weaker infusions; such as 1-150, etc. The 
dose for such infusions is correspondingly larger. 


Fluidextract of Digitalis 0.06-0.12 c.c. m. i-ii 
(Fluidextractum Digitalis) : 
Tincture of Digitalis 0.3-1.0_c.c. m. V-Xv 


(Tinctura Digitalis) 
This preparation keeps well and is perhaps the most reliable one. 


New and Non-Officia] Preparations 


Many of the following preparations are used extensively and are very 
reliable. Some of them can be given hypodermically, because they 
produce effects rapidly. 


Digalen 0.6-2.0 c.c. Mm. X=-Xxx 
(Liquor Digitoxin Solubilis) 

Digalen is a solution containing digitoxin, the most active glucoside 
of digitalis, dissolved in a mixture of distilled water, glycerin, and a 
very small amount of alcohol. It is given hypodermically, and pro- 
duces its effects in one to two hours. 

It is also given intravenously in doses of 0.3-1.0 ¢.c. (m. v—xv), pro- 
ducing effects in 15 minutes to a half hour. 


Digalen Tablets. Each tablet contains the same amount of digitoxin 
that is contained in 0.5 c.c. (m. viii) of digalen. 


Digipuratum or Digitan 0.1 Gm. gr. id 


These are tablets made from specially grown digitalis leaves from 
which many of the inactive substances have been removed. They are 
not so apt to cause nausea and vomiting. Each dose contains enough 
digitoxin to kill a frog weighing 30.0 Gms. by stopping its heart beat. 
The tablets are given four times a day, gradually reducing by one 


lows the patient. to eliminat 


~ cumulative effects. 


Digipuratum also comes in ampoules foc hypodermic use, each | 0 
taining 1.0 c.c., iy eel al Cue to 0.1 Gm. (gr. id) of igipusekunts 4 


Digitoxin 0.00025 Gm. gr. ato — 


This is not often used, as it cannot be dissolved easily and is very 
irritating. 


Digipoten (tablets) 0.3-0.06 Gm. gr. di 
This is a mixture of the digitalis glucosides in soluble form. 
Tincture No. 111 Digitalis 0.6 c.c. : m. x 


This is a standardized fat free tincture of digitalis which is 50% 
stronger than the ordinary tincture. It contains 65% alcohol, the date 
of manufacture is stated on the bottle, and the preparation is claimed 
to be active for one year. It comes in 30 c.c. (3i) brown bottles with 
carbon dioxide gas added, to prevent deterioration. Digitalis contains 
small quantities of fat which is believed to cause nausea and vomiting. 
Fat free preparations are therefore less irritating to the stomach. 


Digitol O:3= 1200. ce m. V-XV 


This is a fat free tincture of digitalis of the same strength as the 
ordinary tincture. It also comes in air tight ampoules, each containing 
30.0 ¢.c. 


Digifolin 0.3=1.0 c.c. m, V-xXv. 


This is a soluble preparation of digitoxin. It comes in glass am- 
poules each containing 1.0 ¢.c., and is used hypodermically or intra- 
venously. 


Digitalin, True : 0.00025 Gm. gr. shy 


This is one of the glucosides of digitalis. It is not as active as 
digitoxin. 


Digitalin, French 0.00025-0.002 Gm. gl. sto-3ae 
This is a preparation containing digitalin. 
Digitalin, German 0.001-0.002 Gm. gr. goad 


Digitalin, Crude 


These are mixtures of digitalis glucosides, each made by a different 
process. The former is made from the seeds. 


STROPHANTHUS 


Strophanthus is a drug obtained from the ripe seeds of the 
Strophanthus hispidus, a climbing shrub of Africa. It has been 
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poison under various names, such as kombé, inée, ouaye, or 


* 


pahouius poison. Its active principle is a glucoside, strophanthin. 


Action 


Strophanthus acts like digitalis but its effects differ somewhat 
as follows: 


1. When given by mouth it is less irritating but it may not be 


absorbed ; therefore its effects are unreliable. 

2. It increases the contraction of heart muscle more than 
digitalis does, and it raises the blood pressure. 

3. It is much more poisonous than digitalis; the poisonous 
effects appear more suddenly and are more severe but are less 
cumulative. 

4. It frequently causes profuse diarrhoea. 

5. It does not act as a diuretic. 

Its active principles, however, are very useful for intravenous 
and intramuscular use. 


PREPARATIONS 
Tincture of Strophanthus 0.3-1.0 c.c. m. V-Xv 
(Tinctura Strophanthi) 
Strophanthin ; 0.0003-0.001 Gm. gr. stp 
This is the active glucoside. 
Ouabain 
(Crystallized Strophanthin) 0.003-0.025 Gm. gr. =4-2 


This is given intravenously and intramuscularly, in doses of gr. z4,, 
well diluted. It is obtained from a species of Strophanthus and is more 
active than the ordinary strophanthin. 


SQUILL (SCILLA) 


Squill is obtained from the bulb of the Unginea maritima or Squill 
maritima, the sea onion, a plant growing in the southern part of Europe. 
The outer coat of the bulb is removed and the bulb is then cut into 
slices. From these slices the preparations are made. The active 
principle is a glucoside, scillaren. 


Action: Squill acts like digitalis but it is not as reliable. It is more 
rapidly absorbed, however, and after absorption it especially increases 
the secretions of all mucous membranes. It is, therefore, frequently 
used to loosen and increase the cough, especially in old people. In 
such patients the mild improvement of the heart action and the in- 
creased secretion of urine benefit the general health as well. 


Syrup of Squill (Syrupus Scillae) ; i 
Compound Syrup of Squill 0.6-2. 0 cc. m. eseate ey 


(Syrupus Scillae Compositus) whet] 


This contains squill, senega, and tartar emetic. 


Guy’s, Fothergill’s, or Neumayer’s Pill * a) 


This contains calomel, squill, digitalis (powdered leaves); of each — 


0.6 Gm. (gr. i). It is an excellent diuretic. Squill is usually given 
in pill form for diuretic action. As an expectorant the syrup is usually 
given. It is also contained in Stokes’ expectorant. 


Scillaren 0.0008 Gm. gr. ay 


This is the active glucoside of Squill. Itis used as a heart stimulant 
when digitalis or strophanthus is not effective or cannot be tolerated, 
or to maintain compensation after a course of digitalis. It comes in 
tablets and in 1 c.c. ampoules for intramuscular use, each containing 
0.0005 Gm. (gr. 745). 


CONVALLARIA 


Convallaria is obtained from the roots and underground stems of 
Convallaria majalis or lily of the valley. Its active principle is a glu- 
coside, convallamarin. 


Convallaria acts like digitalis, but is not as reliable. It is more 
poisonous than digitalis, however. 


Fluidextract of Convallaria 0.38-1.0 c.e. m. V-Xv 
(Fluidextractum Convallariae) 


APOCYNUM 


Apocynum or Canadian hemp is obtained from the root of the 
Apocynum cannabinum, Canadian hemp, or milkweed. Its active 
principles are cymarin, a neutral substance which acts like strophan- 
thin, and two glucosides, apocynin and apocynein. It acts like 
digitalis but is unreliable and very expensive. It makes the heart 
beat slower and stronger and increases the secretion of the urine. It 
is not so apt to cause cumulative symptoms. 


Fluidextract of Apocynum 0.3-2.0 e.c. 16s WO 
(Fluidextractum Apocyni) 


Cymarin. By mouth, 0.0003 Gm., (gr. 45) three or four times a day. 
This is a substance obtained icon apocynum. It is used like stro- 
phanthin. It is not absorbed so readily from the gastro-intestinal 
tract. It comes in tablets and in ampoules. It is given ane 
cularly or intravenously in doses of 0.0005-0.001 Gm., (gr. 45-25). 
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QUINIDINE 


- Quinidine is one of the active alkaloids of Cinchona. It was 
formerly used as a substitute for quinine, because it was cheaper, 
but it has recently been found to be useful as a heart stimulant. 


Action 


Quinidine acts on the heart, lessening auricular fibrillation 
(see page 254). It lessens the irritability of the heart and estab- 
lishes the normal rhythm of the heart muscle contractions, changing 
a rapid, irregular pulse to a slow, regular one. At times the heart 
beats regularly but remains rapid. The effect is obtained in 
from one to three days and may last a few days to several months. 
It is especially valuable when the auricular fibrillation and rapid 
heart action occur in periodic attacks or when the condition is 
not of long standing. It is not so effective when the patient has 
been suffering with myocardial insufficiency (weakened heart 
action) for a long time. 


Poisonous Symptoms 


In some patients the following poisonous symptoms may 
result, even after the heart is beating normally and fibrillation is 
relieved. 

1. Nausea and vomiting. 

2. Palpitation of the heart, fainting, and flushing of the face. 

3. Headache and convulsions. 

If these symptoms occur the drug should be stopped. 

Sudden death has been reported. 


Administration 


Quinidine is given in the form of quinidine sulphate in doses of 
0.2 Gm. (grs. iii), which is repeated in two hours. If the patient 
shows no poisonous symptoms it is given in doses of 0.2-0.4 
Gm. (grs. iii-vi), three to five times a day for one to three days. 
The maximum dose is 1.0-2.0 Gms. (grs. xv—xxx). 


CAMPHOR (CAMPHORA) 


Camphor is obtained from the Laurus camphora or Cinnamomum 
camphora, an evergreen tree growing in China and Japan. It has 
been used by the Chinese for many centuries. 

It is made by chopping up the root, stems, and branches of the 


paseh ihe plant contains ee rises to the top. ' the fluid i: 
allowed to cool, part of the oil evaporates and leayest a thick 
Z film or stearoptene, which is camphor. This is then skimmed off, — 
‘ purified, and used as a drug. Camphor is also made chemically. “ve 


ACTION 1G 
Local Action. Applied to the skin, camphor causes redness and 


a feeling of warmth. It relieves pain at the spot where it is applied, 
and is slightly antiseptic. 


Internal Action “8 


In the Mouth. Camphor has a hot, bitter taste. 
In the Stomach. It causes a feeling of warmth, checks the 
formation, and hastens the expulsion, of gas (carminative action). 
In the Intestines. It often checks diarrhoea and aids in the 
expulsion of gas. 
Action after Absorption 


Camphor is absorbed from the stomach in a few hours. After 
absorption it affects principally the heart, the brain, and the 
secretions. 

Action on the Heart. Camphor is used to make the heart beat 
stronger. The rate may be faster or slower. Frequently there 
is no effect on the heart at all. 

The blood vessels are widened, however, and the pulse may 
have a bounding quality, while the rate may be slow or fast. 

Action on the Brain. In the doses that are usually given, 
camphor sometimes makes the patient feel calm and quiet, though 
somewhat exhilarated. 

Action on Secretions. Camphor slightly increases the secre- 
tions, especially the sweat and mucus. 


Excretion 


Part of the camphor is used up by the tissues of the body; the 
rest is eliminated in a few hours in the urine, sweat, and foeces. 


Poisonous Effects 


Overdoses of camphor produce the following symptoms, though 
they are rarely fatal : 


1. Burning pain in the stomach, nausea, vomiting, and colic. 


re: Collapse: weak, small pulse, rapid or slow; pale, cold, moist 


~ skin. 


These symptoms disappear when the drug is stopped. Bromides 
or whisky are sometimes necessary to relieve the symptoms. 


Uses 


Preparations of camphor, such as the liniment, are used to relieve 
pain, in sprains or muscular rheumatism. 

It is used as a heart stimulant, and often to lessen nervousness. 

Camphor oil is given in cases of pneumonia by repeated intra- 
muscular injections of 10 c.c. (3iit) doses. This treatment is 
based upon the fact that camphor checks the growth of the 
Pneumococcus, the bacterium which causes pneumonia. It is 
then supposed to act as a specific in pneumonia, and at the same 
time to strengthen the heart action. 


PREPARATIONS 
Camphor 0.1-0.6 Gm. grs. id-» 
(Camphora) 
Monobromated Camphor 0.12-1.0 Gm. gers. li-xv 


(Camphora Monobromata) 

This is occasionally used to relieve nervousness, hysteria, and sexual 
excitement. 
Camphor Oil 0.3-0.6 c.c. ma. vox 
(Oleum Camphorae) 

This is the crude oil itself and is rarely used. 
Camphor Liniment or Camphorated Oil 2.0 c.c. m. Xxx 
(Linimentum Camphorae) 


This is a 20% solution of camphor in cottonseed oil. It is used 
locally to relieve pain. It also comes in ampoules. It is extensively 
used, however, hypodermically as a heart stimulant; and in doses of 
10 c.c. in the treatment of pneumonia. It should always be injected 
deeply into the muscles. 


Camphor Water and Spirit of Camphor are preparations used as 
carminatives (see page 191). 


METRAZOL OR CARDIAZOL 
This is a new synthetic chemical compound, pentamethylen 


tetrazol, It stimulates the heart, increasing the strength and 
rate of the heart beat. It also stimulates respiration. It comes 


in fae aree in ampoules for intravenous ai 
injections. It is given in doses of 0.1 Gm. (gr. iss, 
hypodermically. 


AMMONIUM 


Ammonium is a solution of ammonia gas in water. It is astrong — 


alkali formed by the combination of one part of nitrogen gas and three 
parts of hydrogen gas. There are two types of ammonia salts, those 
which liberate ammonia and those which act as salts. The latter are 
used principally as expectorants. 


Action 


Local Action. A weak solution of ammonia makes the skin soft and 
slippery, as if it were covered with soap. Stronger solutions kept in 
contact with the skin and prevented from evaporating may form 
blisters or destroy the skin. 

In the stomach it neutralizes the acid and checks the formation ot 
gas. 

When inhaled, ammonia is very irritating and causes excessive secre- 
tion of mucus from the nose and bronchi, and a flow of tears. 

Ammonia affects principally the heart and respiration. When given 
by inhalation or by mouth, it causes a temporary strengthening of the 
heart action with a rapid strong pulse, and makes the breathing some- 
what more rapid and deeper. These effects result from the local ir- 
ritation of the mucous membranes of the nose, throat, or lungs when 
inhaled, or from the irritation of the mucous membrane of the stomach 
when given by mouth. 

Ammonia is eliminated as urea, a normal ingredient of the urine. It 
is also excreted by the excessive secretion of the mucous membranes. 

Poisonous symptoms may result from strong solutions of ammonia. 
The symptoms are those of alkali poisoning (see page 178). 


Uses 


Ammonia is used for the following conditions : % 


1. Asa heart stimulant for temporary effect, for example, in faint- 
ing. ; 


2. In the form of liniments, to relieve pain. 
3. To neutralize excessive acid in the stomach. 
4. To check the formation of gas in the stomach. 
5. To increase the cough and expectoration. 
PREPARATIONS 
Aromatic Spirit of Ammonia 2.0-4.0 c.c. ri 


(Spiritus Ammoniae Aromaticus) 


This contains ammonia water and 4% of ammonium carbonate, 
together with the oil of nutmeg, oil of lemon, and oil of lavender. It is 


used principally to overcome fainting, as a carminative, and to relieve 
nausea. 
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Solution of Ammonium Acetate 4.0-16.0 c.c. 3i-iv 
(Liquor Ammonii Acetatis) (Spirit of Mindererus) 


This is used principally to increase sweating (diaphoretic action) 
and to increase the flow of urine (diuretic action). 


OTHER HEART STIMULANTS 


The following drugs are used extensively as heart stimulants, 
although this is not their principal effect. 


Caffeine 

Caffeine is used in cases of collapse to improve the character of 
the pulse and breathing. It causes an evanescent rapid, perhaps 
stronger, pulse. It dilates the small blood vessels especially the 
coronary vessels in the heart. It is therefore used in coronary 
thrombosis (blocking of a small blood vessel in the heart). 


Alcohol 

Alcoholic liquors make the heart beat stronger and faster. 
Because the blood vessels are widened (dilated) the pulse has a 
bounding quality. 

The effects last only for a very short time, however, and are 
the result of the local irritation of the mucous membrane in the 
mouth or at the site of injection. For hypodermic use, whisky 
is the preparation commonly used. 

For other actions and preparations, see page 346. 


Atropine 

Atropine makes the heart beat stronger and faster. It paralyzes 
the nerve endings in the heart, of the Vagus or inhibitory nerves, 
which carry impulses to make the heart beat slower. When these 
impulses are cut off the heart beats stronger and faster; conse- 
quently the pulse, after atropine, is stronger and faster. 

For other actions and preparations, see page 405. 


Strychnine 

Strychnine makes the heart beat slower and stronger when 
given in large doses. It causes the medulla of the brain to send 
impulses along the Vagus or inhibitory nerves, to make the heart 
beat slower. It also contracts the blood vessels, and by thus 
offering greater resistance to the heart, makes the heart beat 
stronger. The pulse is therefore slower and stronger after 
large doses of strychnine. 

For other actions and preparations, see page 317. 


(Drucs Watch Contract THE Bioop VEssELs) 
EPINEPHRINE (ADRENALIN) 


Epinephrine or adrenalin is a liquid extract made from the ae 
medulla of the suprarenal or adrenal gland of the sheep or ox. 
This gland is a small pyramidal gland situated directly on top — 
of the upper pole of each kidney. The gland is divided into two 
portions, an inner portion or medulla, and an outer portion or 
cortex. Epinephrine is made only from the medulla. It is an 
alkaloid-like substance and is also made artificially. A dried 
extract is also made from the cortical portion of the gland. 


Appearance of the Patient 


After an intravenous or hypodermic injection of epinephrine, 
the following effects are noticed within 15 or 20 minutes: 

The skin becomes pale, all the visible mucous membranes, such 
as the lips and conjunctiva, become pale and blanched, and the 
pupils are dilated. ’ 

The pulse is slow, strong, and tense and the blood pressure is 
greatly increased. The breathing is somewhat deeper. Some 
patients become very nervous, they get a rapid pulse and a throb- 
bing sensation in the heart. The effects wear off in an hour. 

If epinephrine is given during an attack of asthma, the shortness 
of breath is relieved. 

ACTION 


Local Action. Applied to the skin, epinephrine has no effect. 
If applied to a bleeding surface, it checks the bleeding by con- 
tracting the blood vessels. On mucous membranes: It makes 
the mucous membranes pale by contraction of the underlying 
blood vessels. This is followed by dilatation or widening of the 
blood vessels. If applied to the conjunctiva of the eye, epinephrine 
makes it pale, widens the eyelids, and dilates the pupils. In the 
nose: It makes the mucous membrane pale and contracts the 
blood vessels and thereby relieves nasal obstruction. 


Internal Action 


In the Mouth. Epinephrine contracts the mucous membrane, 
from which it may be slightly absorbed. 
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Action after Absorption 


When given by mouth it is not absorbed. When given intra- 
venously, the effects appear in about five minutes. When given 
intramuscularly’ or hypodermically, the effects appear within 
fifteen minutes to a half hour. 

After absorption, epinephrine affects principally the blood ves- 
sels, the heart, the involuntary muscles, the pupils, and secretory 
glands. 

Action on the Blood Vessels. This is the most important effect 
of epinephrine. It makes all the small blood vessels, especially 
the small arteries and capillaries, narrower by contraction of the 
small muscle fibers in their walls. 

The narrower blood vessels offer a greater resistance for the 
heart, raising the blood pressure (the pressure of the blood in the 
blood vessels), thus increasing the force of its contractions; but 
the effect does not last. The blood vessels in the abdomen are 
contracted most of all; those in the brain and lungs least. The 
coronary vessels in the heart are dilated, however. 

Action on the Heart. Epinephrine makes the heart beat slower 
and stronger, producing a slow, strong, tense pulse. In some 
patients the pulse is rapid. 

Action on Involuntary Muscles. It increases the contractions 
of the involuntary muscles of the uterus and its blood vessels. It 
relaxes the muscles of the bronchial tubes when they are contracted 
as in asthma. 

The involuntary muscles of the stomach and intestines are 
relaxed; though the blood vessels in their walls are contracted. 

Action on the Pupil. The pupil of the eye is widened (dilated) 
by contraction of the radial fibers of the iris, the colored part of 
the eye. 

Action on the Secretory Glands. Epinephrine slightly increases 
the secretions of all the secretory glands, except the sweat glands 
and the pancreas. 

Action on Metabolism. It increases the rate of metabolism and 
often causes sugar in the urine (glycosuria). 

The effect of epinephrine wears off very quickly; usually in 
about a half to one hour. 

Excretion 


Most of the epinephrine is destroyed in the body, while the rest 
is eliminated in the urine in about an hour or two. 


a 


1. Slow, irregular pulse. (In some patients the pulse is very 
rapid.) : 

2. Pale, blanched skin. < 

3. Dilated pupils. 

4. Throbbing sensation in the heart. 

5. Tremors. 

6. Collapse: Pale, cold, moist skin; slow and shallow breathing. 

A single overdose may cause such profound collapse that death 
may result. 


Uses 


Epinephrine is used for the following conditions: 

1. To check bleeding by contracting the bleeding vessels. It 
is only of value in bleeding from the small blood vessels. The 
bleeding may start up again, however, when the effect of the drug 
wears off, because after the blood vessels are contracted they 
soon dilate again. 

In bleeding from the nose, stomach, intestines, uterus, or bladder, 
epinephrine is very valuable, if it can be applied to the bleeding 
spot without the necessity of an elaborate surgical procedure. 

2. To relieve an attack of asthma. 

3. Asa heart stimulant, especially where a rapid effect is desired. 
The effect soon wears off, however. 

4. Epinephrine is often used together with cocaine, procaine, 
or its derivatives. It contracts the blood vessels, lessening the 
absorption of the cocaine, which is then less apt to cause poisonous 
effects. 

5. In the treatment of Addison’s disease (tuberculosis or cancer 
of the adrenal glands), it is given to supply the absent secretion 
of the adrenal glands. 

6. Epinephrine is also given hypodermically to lessen the pain- 
ful spasm of an ulcer in the stomach. 

7. It has recently been used, with success, to resuscitate newly 
born infants by directly injecting it into the heart. 

8. It isalso injected hypodermically as a test for hyperthyroid- 
ism, a positive test consisting of a rapid pulse, rise in blood 
pressure, and tremors. 

9. It is also given by injection to relieve urticaria or hives. 


Overdoses of epinephrine cause the following symptoms: 
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Administration 

Epinephrine is given intravenously, intramuscularly, or hypo- 
dermically. When it is given intravenously, it must be injected 
very slowly, to avoid poisonous effects. It is sometimes given by 
dropping under the tongue. For resuscitation, when the patient 
is near death, it is injected directly into the heart. 

For local effect, it is used in 1-15000 to 1-1000 solutions, prefer- 
ably in oil. 

PREPARATIONS 
Dried Suprarenal Gland 0.06-0.3 Gm. grs. i-v 
(Glandulae Suprarenales Siccae) 

This is the powdered dried suprarenal glands of the sheep or ox. 
Epinephrine Hydrochloride 0.3=1.0 ¢-c. m. V-XV 
(Liquor Epinephrinae Hydrochloridi) 

(Adrenalin Hydrochloride Solution) 

This is a 1-1000 solution of epinephrine or adrenalin chloride, the 
active principle of the suprarenal glands, in normal salt solution. 

Adrenalin Inhalant. This is a 1-1000 solution of adrenalin chloride 
in oil. 

Adrenalin Ointment. This is an ointment of adrenalin chloride 1- 
1000 in strength. 

Adrenalin Suppositories. This is a 1-1000 solution of adrenalin 
chloride in cocoa butter. 


Adrenalin Tablets 
Each tablet contains 0.001 Gm. (gr. 5) of adrenalin borate. When 
dissolved in 1.0 c.c. (m. xv) of water, it makes a 1-1000 solution. 


Adnephrin, Suprarenalin, Suprarenin, and Supracapsulin are other 
names for adrenalin which is a patented name for epinephrine. 
L. Suprarenin Synthetic Bitartrate is an artificial preparation of adren- 
alin. 

EPHEDRINE 

Ephedrine is an alkaloid obtained from ma huang or Ephedra 

Equisetina, a Chinese plant. 
ACTION 


It produces the same effects as epinephrine but they last longer. 
When applied locally it contracts mucous membranes. When 
given by mouth or by hypodermic injection it contracts the small 
blood vessels and raises blood pressure and accelerates heart 
action. It relaxes the muscles of the bronchial tubes and dilates 


acute sinus infections. It is given by mc 
- dermic injections, and as a nasal spray in 


PREPARATIONS 


Ephedrine sulphate 0.03-0.12 Gm. gr. $-ii 
Ephedrine hydrochloride 0.03-0.12 Gm. gr. 4-ii 


PITUITARY LIQUID (PITUITRIN) 


Pituitary liquid or pituitrin is an extract made from the posterior 
r lobe of the pituitary gland. It contracts involuntary muscles. 
ae It makes the heart beat stronger and slower. It is occasionally 
used as a heart stimulant given hypodermically in doses of 1.0 c.c. 
(m. xv) (see page 473). 


This is the active principle of Ergot. 


ERGOTOXINE 


and increases the blood pressure. 
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CHAPTER XVIII 


CIRCULATORY DEPRESSANTS 
? HEART DEPRESSANTS 


Heart depressants are drugs which lessen the activity of the 
heart. The substances principally used for this purpose are the 
following : ; 
Aconite 
Veratrum Viride 
Coal Tar preparations such as: 

Aspirin 

Phenacetin 

Acetanilid, etc. 


The most important effect of the following group of drugs is 
to lessen the action of the heart. (See page 253 for heart depres- 
sion.) 

ACONITE (MONKSHOOD) 

Aconite is obtained from the root of Aconitum napellus, monks- 
hood or wolfsbane, a perennial plant growing in the mountainous 
regions of Europe and Asia. The root often resembles horse- 
radish in appearance. The active principle of aconite is the 
alkaloid, aconitine. 


Appearance of the Patient 


When an average dose of aconite is given, the patient’s mouth 
and throat feel warm, and he often complains of slight numbness 
and tingling of the lips, tongue, and throat, and sometimes in the 
extremities. The pulse is slower and somewhat weaker, and the 
breathing is usually slow and shallow. The temperature is 
lowered and the patient often feels quite weak. 


ACTION 


Applied locally to the skin or mucous membranes, aconite pro- 
duces a tingling sensation followed by numbness and a slight loss 


of sensation. 
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Ey a Q 
When given by mouth it is absorbed in t 
affects principally the heart, the blood pressure, and the 1 
endings, producing the following effects : 


1. On the Heart. It makes the heart beat slower and weaker, 


‘producing a slow, soft pulse. 
2. It lowers the blood pressure. 
3. On the Respiration. Moderate doses may increase the 


respiration and large doses make the breathing slower and more 
labored. 


~ 


4. Action on the Nerve Endings. When taken internally, or 


when applied locally, aconite makes the sensory nerve endings 
of the skin and mucous membranes more sensitive at first, and 
later paralyzes them. This produces the tingling and prickling 
sensations, followed by numbness, which are characteristic of 
aconite action. 

The muscular weakness produced by aconite in large doses is 
due to its effect on the nerve endings in the muscles. 

Action on the Secretory Glands. Aconite increases the secretion 
of sweat and saliva, by making the nerve endings in the mouth 
and skin more sensitive, thus reflexly increasing the secretions. 

Effects on Temperature. It reduces temperature by increasing 
the elimination of heat. 

Uses 


Aconite is now rarely used. It is applied locally to relieve pain ; 
for example, in toothache. It was principally given to reduce 
fever in acute infectious diseases. 


Poisonous Effects . 


Aconite is one of the few poisons which cause death very rapidly. 
If a sufficiently large dose is taken, the patient may die immedi- 
ately, from sudden paralysis of the heart. Usually, however, 
the symptoms appear very rapidly and the patient dies in about 
three or four hours. 

Symptoms 


1. The first and characteristic symptom is tingling and prick- 
ling sensation on the lips, mouth, and throat, and a smarting, 
tingling feeling in the skin of the extremities, soon followed by 
numbness. Later this sensation passes over the entire body. 

2. Profuse flow of saliva, nausea, and vomiting. 

3. Great muscular weakness. 
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4, Slow, irregular, weak pulse. 

5. Slow, shallow, difficult, irregular. breathing. 

6. Collapse: (cold, moist skin; anxious face; protruding eye- 
balls with dilated pupils; rapid, thready, very weak pulse). 

7. Often there are convulsions and unconsciousness just before 
death. Usually, however, consciousness remains to the end. 
Death results from paralysis of the respiration. 


Treatment 


To save a patient from aconite poisoning, quick action is neces- 
sary, as death results very rapidly. 

1. The stomach is usually washed out. 

2. Atropine is given as an antidote. 

This prevents the slow, weak heart action, by paralyzing the 
nerve endings in the heart, of the Vagus nerve, and it also makes 
the breathing faster and deeper. 

3. Keep the patient absolutely quiet, flat on his back. 

4. Give artificial respiration. 

5. Heart stimulants, such as caffeine, whisky, ammonia, are 
usually given. 


PREPARATIONS 
Fluidextract of Aconite 0.06-0.12 ¢.c. m. i-ii 
(Fluidextractum Aconiti) 
Tincture of Aconite 0.06-0.6 c.c. m. i-x 


(Tinctura Aconiti) 

This is 10% in strength and is the preparation commonly used. 
Aconitine 0.00015-0.0006 Gm. gr. zby-zd0 
(Aconitina) 

This is the active alkaloid. 


STAPHISAGRIA (STAVESACRE OR DELPHINIUM) 


Staphisagria or delphinium is obtained from the dried ripe seeds of 
Delphinium staphisagria or stavesacre. Its active principle is an 
alkaloid, delphinine, which produces the same effects as aconitine. 

Delphinium is used in the form of a tincture or ointment to destroy 
parasites, such as lice. 


VERATRUM (AMERICAN HELLEBORE) 


Veratrum is obtained from the root and underground stems of the 
Veratrum viride, or green hellebore, a plant which grows in swampy 
places in the northern part of the United States. It is commonly 
known as American or swamp hellebore, or Indian poke. 


= ‘The acure Lan ipleatte 
veratrine. They are very closely re 
and produce very similar effects. 


Action 


The following are the principal effects of veratrum; they resemble _ 
those of aconite but they differ in several instances : 


1. Locally, veratrum is very irritating to the skin and mucous mem- 
branes but is soon followed by a local soothing effect. It causes profuse 
sneezing and coughing when inhaled. 

2. It frequently causes nausea and vomiting. 

3. It makes the heart beat slower and weaker, by increasing the 
impulses sent to it through the Vagus nerves, thus causing a slow, soft 
pulse.. 

4. It lowers the blood pressure. 4 

5. It slightly increases the contraction of muscles but it markedly 
prolongs the period of relaxation. This is a very characteristic effect 
of veratrum and is often spoken of as ‘‘ veratrine effect.’’ 

Veratrum is used principally to lower blood pressure in eclampsia, a 
condition of poisoning occurring in pregnancy. 


PREPARATIONS 

Fluidextract of Veratrum Viride 0.06-0.3 c.c. m. i-v 
(Fluidextractum Veratri Viridis) 
Tincture of Veratrum Viride 0.3-1.0 c.c. m. V—Xv 
(Tinctura Veratri Viridis) 
Veratrine 

This is a mixture of all the alkaloids found in Veratrum sabadilla, 
or Asagraea officinalis, a Mexican plant known as cevadilla. It 


produces the same effects as veratrum. It is used principally to relieve 
pain in neuralgia, rheumatism, etc., in a 4% ointment and a 2% oleate. 


VASODILATORS 


Vasodilators are drugs which dilate the blood vessels. The 
drugs principally used for this purpose are the nitrites. 


THE NITRITES 


The nitrites are salts formed by the combination of nitrous 
acid with an alkali, or an organic substance such as alcohol, as 
amylic alcohol. The most important compounds formed in this 
way are amyl nitrite and nitroglycerin. Amyl nitrite produces 
rapid effects which soon pass off, and nitroglycerin produces slower 
effects which are more lasting. 
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Appearance of the Patient 


About 10 to 15 seconds after an average dose of amy] nitrite is 
inhaled, the face becomes flushed, and sometimes the skin all 
over the body as well. The patient complains of fullness and 
throbbing in the head, and often of severe headache. The pulse 
is rapid, soft, and bounding, the breathing is rapid and somewhat 
deeper, and the blood pressure is lowered. These effects last for 
about ten to fifteen minutes. 

When nitroglycerin or any of the other nitrites are given there 
is a gradual reduction in blood pressure, the pulse becomes softer, 
somewhat more bounding, the patient may complain of slight 
headache and fullness in the head. The effect lasts for about an 
hour. When sodium nitrite or the newer preparations are given 
the effect lasts for several hours. 


ACTION 


In the Mouth. Nitroglycerin has a pungent taste. 
In the Stomach. All the nitrites, with the exception of nitro- 
glycerin, may cause nausea and vomiting. 


Action after Absorption 


The nitrites are very rapidly absorbed into the blood, through 
the lining membrane of the stomach. After absorption, they 
affect principally the blood vessels, the respiration, and the kidneys. 

Action on the Circulation. The nitrites do not affect the heart 
directly, but by means of their action on the blood vessels. 

Action on the Blood Vessels. The nitrites relax the muscle fibers 
in the walls of the small blood vessels. This lowers the blood 
pressure and makes the heart beat faster. Consequently the pulse 
is rapid, soft, and bounding. 

The relaxed and widened blood vessels ease the action of the 
heart, when it is overworking because of increased blood pressure, 
or spasmodic contractions of the blood vessels. 

The blood vessels of the abdomen and head are more affected 
than those of the extremities. 

Action on the Respiration. The nitrites make the breathing 
faster and deeper. They also relax the involuntary muscles of 
the bronchi. 

Action on the Nervous System. The nitrites do not affect the 
nervous system directly, The headache, the fullness in the head, 


result of which these sensations are produced. 


Effect on Temperature. The temperature may be eee : 
lowered because the blood vessels in the skin are dilate thus : 


increasing the elimination of heat. 


Action on the Kidneys. The flow of urine is often a le by — 


the nitrites, when the kidneys do not secrete a sufficient amount 
of urine because of high blood pressure. The improved circula- 
tion of blood in the kidneys as a result of the widened blood vessels 
and lowered blood pressure increases the secretion of urine. 

Idiosyncracies. Nervous and anxious patients may develop 
a rise in blood pressure and a rapid pulse. 

Some patients get marked slowing of the heart action rl 
vomiting attacks even after small doses. 

In arteriosclerosis, nitrites may not lower the blood pressure very 
much. 


Comparative Action of Nitrites : 


Amy] Nitrite: Acts in 10-15 seconds but the 
effects disappear in 7 minutes 

Nitroglycerin : Acts in 2-10 minutes and the 
effects last for } hour 

Sodium al : Act in 2-10 minutes and the 

Ethyl Nitrite effects last from 4 to 2 hours 

Erythrol Tetranitrate : Acts in 4 hour and the effects 


last for about 5 hours 


Poisonous Effects < 


Poisonous symptoms usually occur suddenly from the inhalation 
of an overdose of amyl nitrite. After prolonged administration of 
the other nitrites the same symptoms occur but more gradually. 


Symptoms 

1. Flushing of the face and neck. 

2. Intense throbbing headache (a feeling of a tight band around 
the head or as if the ‘“ head were coming off’’). 

These symptoms frequently occur from an ordinary dose of 
amyl nitrite but soon pass off. Occasionally from a single dose of 
amyl nitrite, and from continued use of other nitrites, the follow- 
ing symptoms may also occur: 


ihe one which then lane more ae (conges on), aS a 
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Fainting sensation. 
Dizziness. 
Dilated pupils. 
Cyanosis and cold extremities. 
Collapse, weak pulse. 
The symptoms usually improve when the patient is lying down 
or when the drug is stopped. 


> Car 


Uses 


The nitrites are given principally in repeated doses for a long 
time, in the following conditions: 

1. Arteriosclerosis, or hardening of the arteries. 

They are given to relax the muscle fibers of the arteries. In 
many cases the nitrites produce no effect, as the muscle fibers have 
been replaced by fibrous or connective tissue. 

2. 'To reduce blood pressure. 

3. To relax the contractions of the any ONT muscles in the 
bronchi, to relieve an attack of asthma. 

4. To prevent the attacks of angina pectoris i keeping the 
muscles of the coronary blood vessels of the heart relaxed. 

5. To increase the flow of urine in nephritis. 

6. To relieve epileptic convulsions. 


Administration 


The nitrites should be given in milk or water after meals. Nitro- 
glycerin tablets are often placed under the tongue. 

Amy] nitrite is usually given by inhalation. It comes in small 
glass “‘ pearls,’’ each containing about 0.2-0.3 ¢.c. (m. iii-v) of 
amyl nitrite, which are broken in a handkerchief and then applied 
to the nose of the patient. The handkerchief should be withdrawn 
as soon as the effects are produced. Amyl nitrite is occasionally 
given hypodermically. It is also given by mouth, about 0.2-0.3 
c.c. (m. iii-v) dropped on a piece of sugar, but the effects then 
appear very slowly. 

PREPARATIONS 
Amy] Nitrite ; 0.12-0.3 cic. m. li-v 
(Amylis Nitris) 

This should always be fresh as it decomposes very easily. 

Amy] nitrite is used for the following effects: 

1. To relieve an attack of ‘“‘ angina pectoris,” a disease characterized 
by attacks of severe pain around the heart, and shooting pains radiating 


rr) 
aii ean ihe heart muscle with Bioed): 
these attacks by relaxing the spasms of these blood vessels, va 
2. To relieve an attack of bronchial asthma, by relaxing the spasm. s 
of the involuntary muscles in the walls of the bronchi. ‘ 


Spirit of Glyceryl Trinitrate — 0.03-0.2 c.c. m. 3-iii | be 
(Spiritus Glycerylis Nitratis) 
Nitroglycerin or Spirit of Glonoin 


Nitroglycerin, or spirit of glonoin, is a colorless, oily liquid which 
has an odor and taste like alcohol. It is a 1% alcoholic solution of 
nitroglycerin. Itshould always be fresh, as it decomposes very easily. 
It should be kept cool, as it may explode when exposed to heat. Nitro- 
glycerin combined with porous silica forms dynamite. Preparations 
of nitroglycerin should be very carefully handled, as they are apt 
to explode when dropped on the floor, when heated, or when rubbed 
vigorously. If they are accidentally spilled, they should be destroyed 
immediately, by pouring potassium hydroxide solution over them. 


Tablets of Nitroglycerin 0.0006 Gm. or. Sey 
(Tabellae Trinitrini) 1 to 2 tablets are given at a time. 


These are not as efficient as a solution of the drug, and they decom- 
pose very easily. 


Sodium Nitrite 0.06-0.12 Gm. grs. i-ii” 
(Sodii Nitris) 


This is given in solution or in tablets. 


Potassium Nitrite 0.06-0.5 Gm. ers. i-viil 
(Potassii Nitras) 


Sodium and potassium nitrites are salts formed by the combination 
of sodium or potassium, with nitrous acid. 

They produce the same effects as amyl nitrite or nitroglycerin, with 
the following variations : 

1. Their effects appear very slowly, usually in about a half hour, but 
they last for several hours. 

2. They often cause nausea, belching of gas, and pain in the stomach, 
and occasionally diarrhoea. 

3. They do not cause as much headache, or flushing of the face, as 
amyl nitrite or nitroglycerin does. 

The nitrite of sodium or potassium is suitable for continued use to 
lower the blood pressure. 


Spirit of Ethyl Nitrite 1.0-4.0 c.c. 3t4 
(Spiritus Aethylis Nitritis or Spiritus Aetheris Nitrosi) 
Spirit of Nitrous Ether or Sweet Spirit of Niter 


Sweet spirit of niter is used to increase the sweat and thereby to 
reduce fever, especially in children. It is given in small doses, ‘well 


0. 03-0.06 Gm. 
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min n fluid ee ae rc more nae ae ee silos nitrites, thie effect ae 
lasting three or four hours. 
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PEROGEN BATH SALTS (OXYGEN BATH SALTS) 


This consists of sodium perborate and a catalytic substance. It is 
dissolved in a bathtubful of water, when it liberates oxygen gas. These 


_ baths are used to lower blood pressure, to quiet the patient and produce 


sleep. 
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PART V.—DRUGS ACTING ON THE 
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CHAPTER XIX 


DRUGS ACTING ON THE RESPIRATORY ORGANS 


THE RESPIRATION 


Breathing is an act whereby the lungs regularly inhale and exhale air 
about 18-20 times a minute. The mechanism of breathing consists of 
rhythmical alternate expansions and contractions of the lungs. 

Respiration consists of two phases: 

1. Inspiration 

2. Expiration 

The inspiration is the period during which the lung inhales air. It is 
caused by the downward movement of the diaphragm, and the separa- 
tion of the ribs. This makes the chest wider, so that the lungs expand 
and inhale air. 

The inspired air, which fills up the air sacs of the lungs, contains 
oxygen. This oxygen enters the blood, by passing through the walls 
of the air sacs into the capillaries of the lungs. It is then carried to 
the tissues and organs of the body by the circulation of the blood. 

The expiration is the period when the lungs exhale air, This is 
caused by the contraction of the diaphragm, which then moves upward, 
by the contractions of the intercostal muscles (the small muscles 
between the ribs), and by the elasticity of the long tissue. As a result 
of the contractions of these muscles, the chest becomes narrower, the 
lungs therefore contract and expel the air which they contain. The 
expired air contains carbon dioxide gas, and other waste products 
which have been brought to the lungs by the impure blood from the 
various tissues and organs of the body. 

Breathing is an automatic act; that is, it occurs independently of 
all the influences produced by the other activities of the body. 

The most important part of the act of breathing is the action of the 
diaphragm, a flat dome-shaped muscle separating the chest from the 
abdomen. The contractions of this muscle are controlled by impulses 
sent from a spot of gray matter in the medulla of the brain, along two 
nerves, the Phrenic nerves, which go to this muscle. This spot of gray 
matter is called the respiratory center. It is often called the vital 
center, because when it ceases to send impulses for breathing, death 
ensues. Death by hanging, or by the garotte (a method for executing 
criminals in Spain), is caused by the destruction of the respiratory 
center in the medulla of the brain. 


The breathing can be modified, however, by impulses reaching the ~ 


respiratory center along various nerves. 
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Impulses originating in the larynx or the bronchi may reach the res- 
piratory center of the medulla, along the Vagus or inhibitory nerves 
(these nerves also send fibers to the larynx, bronchi, and lungs as well 
as to the heart). These impulses may cause the respiratory center 
to send impulses to increase the depth and frequency of breathing 
(reflex action). Impulses such as those produced by the application 
of cold air, cold water, etc., to the skin also reach the respiratory center 
and increase the depth and frequency of breathing. 


DyYsPNOEA 


Dyspnoea is deep and labored breathing, which occurs when a 
patient has difficulty in getting air into the lungs. 

The chest is made wider by the forcible contractions of all the 
muscles attached to the chest from the arms, neck, and abdomen. 
The lungs therefore expand more than usual, which increases the depth 
of inspiration. The contractions of the diaphragm and intercostal 
muscles are also increased, which makes the chest smaller with each 
expiration, expelling more air. 

Dyspnoea may be caused by obstruction in the air passages. It 
frequently also occurs when the blood is impure, containing an excess 
of carbon dioxide. This increases the impulses for breathing sent out 
from the medulla of the brain, thereby making the breathing deeper 
and more labored. 

APNOEA 


When the breathing is so slow and shallow that the movements of 
the chest can hardly be seen, it is called apnoea. 


CYANOSIS 


Cyanosis is a blue color of the skin. It is caused by the dark color of 
the blood in the superficial blood vessels. This dark color is due to the 
methaemoglobin which the blood contains, as a result of an excess of 
carbon dioxide. It usually results when the patient does not get 
enough oxygen into the lungs to purify the blood. 


CouGHING 


Coughing is a violent expiration preceded by a deep inspiration. 
When a patient coughs, there is a deep inspiration at first, followed by 
violent contractions of the abdominal muscles, which push the ab- 
dominal organs up against the diaphragm. The diaphragm then 
presses up against the lungs, and violently expels the air and secretions 
which they contain. The expiration is violent, because the larynx 
is closed at the time when it occurs. 

Coughing is a reflex act. It occurs when an object lodges in the 
larynx, when the bronchi are irritated or inflamed, or when they con- 
tain a great deal of mucus. These affect the nerve endings in the 
bronchi, which send impulses along the Vagus nerves to the respiratory 
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center in the medulla. The center immediately sends back impulses 
to cause violent respiratory contractions of the diaphragm, and cough- 
ing results. 
Drugs affect the respiration in two ways: 
1. Increasing the breathing: stimulation. 
_2. Lessening the breathing: depression. 


RESPIRATORY STIMULATION 


When the respiration is stimulated, the breathing is usually deeper 
and faster. More air, and, therefore, more oxygen enters the lungs 
and then the blood. 

Respiratory stimulation is produced in several ways: 

1. By sending more impulses for breathing from the respiratory 
center of the medulla of the brain. 

2. By irritation of the mucous membrane of the bronchi, impulses 
are sent along the Vagus nerves to the respiratory center of the medulla. 
This center at once sends back impulses to make the breathing deeper 
and faster (reflex action). 

3. By improving the condition of the blood, the medulla is supplied 
with better and purer nourishment. It is therefore better able to send 
out more impulses for breathing. 


RESPIRATORY DEPRESSION 


The breathing is usually made slower by drugs which lessen the ac- 
tivity of the respiratory center in the brain, or which lessen the irrita- 
tion in the respiratory organs. 


RESPIRATORY STIMULANTS 


The following drugs are used as respiratory stimulants : 


Alpha lobelin Camphor 
Atropine Alcohol 

Caffeine Ammonia 
Strychnine Sodium Cyanide 


These drugs make the breathing deeper and faster. The effect 
is produced by increasing the impulses for breathing sent out from 
the respiratory center. Their general action has already been 
described, or will be described later. 

Respiratory stimulants are principally used in the treatment of 
collapse. 

Alpha lobelin, Atropine, and Caffeine are the best respiratory 
stimulants. 

Strychnine is often used to increase coughing. 

Ammonia is given by inhalation, usually in fainting. 


Alpha lobelin i is a uemtaitine dieatotd ora an aoe ve 
of Lobelia Inflata, an American plant. It is a powerful respirato 
stimulant. It is used to resuscitate a patient from the asphyxia 

of illuminating gas or carbon monoxide poisoning, mine or fire 
disasters, or to start breathing ina new-born baby. Iti is also used 
as a stimulant in shock following surgical operations or hemor- 
rhage, and in fainting. The effects appear in a half hour and last _ 
about an hour and a half. It is given intramuscularly or intrave- 
nously in 0.002 Gm., gr. #5. It sometimes causes vomiting. 


OXYGEN 


Oxygen is a gas which constitutes 20% of ordinary air, and is 
necessary for the life of all animals. It is inhaled by the lungs 
with the inspired air. 

Action 


Local Action. Oxygen is a very good antiseptic, since most 
bacteria are unable to live in an atmosphere of pure oxygen. 

Internal Action. When pure oxygen gas is inhaled, it enters 
the plasma of the blood from the air sacs of the lungs. Some of 
the oxygen combines with the haemoglobin of the red blood 
corpuscles, forming oxyhaemoglobin, while part of it circulates 
uncombined in the plasma. The formation of a greater amount 
of haemoglobin gives the blood a brighter color, and the color of 
the skin then becomes more ruddy. 

The improved condition of the blood makes the breathing 
slower, and slows and strengthens the heart action. 

The red corpuscles carry the oxygen to the various tissues and 
organs of the body, where it combines with some of the constit- 
uents of their cells, and thus enables the organs to carry on their 
various activities. 

Uses 


Oxygen is used in pneumonia, when the patient’s color is blue 
or cyanotic, as a result of inability to obtain enough oxygen into 
the blood from the lungs, because part of the lung is consolidated. 
The inhalation of oxygen often relieves this blue color, and makes 
the breathing easier. 

Oxygen is also given in potassium chlorate, and in illuminating 
gas poisoning. These drugs combine with the haemoglobin of the 
blood, and prevent it from taking oxygen from the lungs. When 
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oxygen is given in such cases, it enters the plasma in sufficient 
quantity to supply the tissues with nourishment until the haemo- 
globin is freed from the poisonous substance. 


Administration 


Oxygen is given by means of a specially constructed apparatus, 
or the patient is placed in a specially constructed tent, in which 
he continually inhales oxygen. 

It is also given by inhalation through a mask from a tank kept 
at the bedside. The inhalations should be stopped when the 
cyanosis disappears. 


SODIUM CYANIDE 


Sodium cyanide is a salt of hydrocyanic acid which is given 
intravenously to stimulate respiration in cases of drowning and 
collapse during anaesthesia. It is given in 5 ¢.c. doses of a 0.1% 
solution, frequently repeated. 


RESPIRATORY DEPRESSANTS 


The following drugs make the breathing slower and shallower : 


Opium Bromides Veronal 
Morphine Chloral Sulphonal 
Codeine Luminal Paraldehyde 


They will be described later, under their more important effects. 


EXPECTORANTS 


Expectorants are drugs which tend to fluidify and increase 
secretions of the mucous membrane of the bronchial tubes. They 
are frequently divided into two groups: stimulating and sedative 
expectorants. The stimulating expectorants are used to increase 
the expectoration and to lessen the cough. The sedative expec- 
torants are used to relieve spasms of the bronchial muscles and to 
relieve spasmodic cough. 

The stimulating expectorants most commonly used are the 
following : 

Ipecac 

Ammonium Chloride 

Solution of Ammonium and Anise 
Stokes’ Expectorant 


Wild Cherry 


Horehound 
Terpin Hydrate Heroin 
Brown Mixture and other preparations of opium. + 


STIMULATING EXPECTORANTS 
IPECAC 


Ipecac is a drug obtained from the roots of the Cephaelis Ipeca- 
cuanha, a plant growing in Brazil, Colombia, and other parts of 
South America. Its active principles are the alkaloids: Emetine, 
Cephaeline, and Psychotrine. : 


Appearance of the Patient 


If a patient is given a small dose of ipecac there is produced an 
increased secretion of mucus from the nose and from the bronchi 
with increased coughing of mucoid expectoration. If a mod- 
erately large dose is given, the patient feels nauseous and vomits 
profusely in one half to one hour. 


ACTION 


1. Applied locally on the skin, ipecac is irritating, producing 
itching and small pustules. 

2. When given by mouth it acts principally on the mucous 
membranes. If the dose is small it is absorbed and increases the 
secretion of all the mucous membranes. The effect on the mucous 
membrane of the bronchi produces increased mucoid expectoration 
and cough. In the nose, it increases the flow of mucus and in the 
eyes the flow of tears. 

3. It increases the flow of saliva and sweat. 

4. When given in sufficiently large doses it produces nausea and 
vomiting, in addition to increased secretion of the mucous mem- 
branes. 

Specific Action 


Ipecac is also used as a specific for amoebic dysentery and in 
pyorrhoea alveolaris. The effect is due to the emetine, which 
destroys the amoeba, a single celled organism which is the cause 
of the former, and is found in the secretions of the latter disease. 


Administration 


If given to produce vomiting, it is best to dilute ipecac prepara- 
tions in warm water. If given as an expectorant, especially to 
children suffering with croup, the preparations should be given 
in syrup. For its specific action ipecac should be given in keratin 
coated pills to avoid its action on the stomach, and thereby to 
prevent vomiting. 


PREPARATIONS 
Solid Preparations 
Powdered Ipecac as emetic 2.0 Gms. grs. xxx 
(Pulvis Ipecacuanhae) as expectorant 0.06—0.3 Gms. ers. i-v 


Powdered Ipecac and Opium ; 0.3-1.0 Gm. grs. v-xv 
(Pulvis Ipecacuanhae et Opii) ‘ 
(Dever’s powder) 


This contains 10% opium and 10% ipecac 
Fluid Preparations 


Fluidextract of Ipecac as emetic 1.0-2.0 c.c. m. xv—xxx 
(Fluidextractum Ipecacuanhae) as expectorant 0.2-0.5¢.¢c. m. ili—vili 


Syrup of Ipecac for infant, as emetic 2.0-4.0 cc. 34-1 
(Syrupus Ipecacuanhae) as expectorant 0.1-1.0 ¢.c. m. ii-xv 


This preparation is given to children. It contains 7% of the fluid- 
extract. 
i ab AcTIVE PRINCIPLES 
Emetine Hydrochloride 0.02-0.06 Gm. gr. $1 


This is used with good results in the treatment of amoebic dysentery. 
It is given hypodermically in small doses and by mouth in the maxi- 


mum dose. 
APOMORPHINE HYDROCHLORIDE 


This is given in small doses as a stimulating expectorant. (For 
other effects see page 192.) 
} AMMONIUM CHLORIDE 


Ammonium chloride is an alkaline salt formed by the combina- 
tion of ammonia and hydrochloric acid. It produces the following 
effects : 

1. It has a nauseating taste. 
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nated by the mucous membranes, increasing t re ass 
It is principally used to increase the secretion of the bronchial | 
tubes and to increase the cough and to fluidify the mucus, as a 
fn stimulating expectorant.. 

It is also used to increase the flow of urine. 

It is best given in a mixture with other expectorants. 


~ 


PREPARATIONS 


Ammonium Chloride 0.3-1.0 Gm. gTs. V-XV 
(Ammonii Chloridum) 
Troches of Ammonium Chloride 

(Trochisci Ammonii Chloridi) 


Each contains about 0.12 Gm. (grs. ii) of ammonium chloride, with a 
0.25 Gm. (grs. iv) of licorice extract, and some syrup of tolu. 
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Other Ammonium Preparations 


Solution of Ammonia and Anise 
(Liquor Ammonii Anisatus) 


This preparation contains: oil of anise, 1 part; ammonia water, 

5 parts; alcohol, 24 parts. t 
It is not official in this country, but it is extensively used, and is a 

very valuable preparation. It is an excellent stimulating expectorant 

and is given in doses of 0.6-2.0 ¢.c. (m. x—xxx). 


Ammonium Carbonate 0.3-0.6 Gm. ers. V-x 
(Ammonii Carbonas) 


SENEGA 


Senega or snake root is obtained from the root of the Polygala 
senega, or senega snake root, a plant growing in the middle and south- 
ern United States. It is used principally as a stimulating expectorant 
and somewhat as a diuretic. 


Syrup of Senega 4.0-8.0 c.e. 5 i-ii 
(Syrupus Senegae) 


EXPECTORANT MIXTURE 


Mistura Pectoralis 
(Stokes’ Expectorant) 


This contains ammonium carbonate 0.5 Gm. (grs. viii) fluidextract 
of senega 1.0 c.c. (m. xv), fluidextract of squill 1.0 ¢.c. (m. xv), paregoric 
5.0 ¢.c. (314), in each ounce, and syrup of tolu. 
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SEDATIVE EXPECTORANTS 
TERPIN HYDRATE 


Terpin hydrate is a colorless crystalline substance made from the 
oil of turpentine, by the action of nitric acid, alcohol, and water. It is 
used principally as an expectorant, and to check the secretion of the 
bronchial tubes. 


PREPARATIONS 
Terpin Hydrate 0.06-0.3 Gm. grs. i-v 
(Terpini Hydras) 
Elixir Terpin Hydrate with Heroin 4.0 c.c. 51 


(Elixir Terpini Hydras cum Heroin) 


This contains approximately 0.06 Gm. (gr. i) of terpin hydrate and 
0.001 Gm. (gr. ,5) of heroin in each teaspoonful dose. 


TOLU OR BALSAM OF TOLU (BALSAMUM TOLUTANUM) 


Tolu or balsam of tolu is a reddish yellow, sticky, semi-solid sub- 
stance, which dissolves in alcohol, but not in water. 

Its action is due to the benzoic acid which it contains. 

It is used principally as an expectorant. It is an ingredient of many 
cough mixtures. 
Syrup of Tolu 10.0-30.0 c.c. 5iid-3i 
(Syrupus Tolu) 


PRUNUS VIRGINIANA (WILD CHERRY) 


Prunus Virginiana is obtained from the bark of the wild cherry tree. 

Its active principles are amygdalin, a glucoside, and a ferment, 
emulsin. When rubbed together these two substances form prussic 
acid (hydrocyanic acid). 

Wild cherry is often given to increase expectoration and lessen cough- 
ing, together with other cough medicines. 
Syrup of Prunus Virginiana 4.0-15.0 c.c. Si-iv 
(Syrupus Pruni Virginianae) This is 15% in strength. 


GLYCYRRHIZA (LICORICE ROOT) 


Licorice forms an ingredient of many cough mixtures. It lessens 
coughing by protecting the mucous membrane of the throat and larynx 
and thus avoiding irritation. The following is the most commonly 
used preparation containing licorice: 


Compound Licorice Mixture 2.0-10.0 c.c. 34-iit 
(Mistura Glycyrrhizae Composita) 
Brown Mixture 

This is a soothing cough mixture which contains licorice, paregoric, 
wine of antimony, and spirit of nitrous ether. 


B moform ; PT: lid ee o> 7 ep i p 
This is given in 0.2 c.c. (m. iii) doses to lessen spasmodic cough 
whooping cough. It is also used as a hypnotic. . 


PULMONARY ANTISEPTICS 


germicides in the lungs. They are used in two ways: by inhala- 


tion and by mouth. When they are given by mouth they are 


excreted through the expired air, acting as antiseptics in the lungs. 
When inhaled they act locally on the mucous membrane of the 
bronchi and in the lungs. The pulmonary antiseptics commonly 
used are the following substances : 

Creosote 

Guaiacol 

Benzoin 


CREOSOTE 


Creosote is a volatile oil prepared by distilling wood tar. It 
contains about 70% of guaiacol. It produces the following effects : 
1. Locally, it relieves pain and acts as an antiseptic. 


2. When given by mouth it is irritating to the stomach and ~ 


may cause nausea and vomiting. It also acts as an intestinal 
antiseptic. 

3. It is absorbed from the intestines and it then increases the 
perspiration and all the secretions of mucous membranes, especi- 
ally the bronchial secretions. It may lower temperature. 

4. It is eliminated by the lungs and urine. It acts as an anti- 
septic in both of these organs. 

Creosote is used principally as an antiseptic in pulmonary 
tuberculosis, in lung abscesses, and to lessen a chronic cough. 
It is given in milk, cod liver oil, or in gelatin capsules; and often 
by inhalation. 


PREPARATIONS 
Creosote (Pure Beechwood) 0.06-0.3 ¢.c. m. i-v 
(Creosotum) 
Creosote Carbonate (Creosotal) 0.3-2.0 Gms. grs. V-xxx 
(Creosoti Carbonas) 
Guaiacol 0.5 e.c. m. vill 


Pulmonary antiseptics are drugs which act as disinfectants or 


, ar oman att acts like creosote. 
turn the urine a dark brown color and cause diarrhoea. 


PGusiacol Carbonate (Duotal) 
(Guaiacol Carbonas) 


New AnD NoNoFrFIcIAL PREPARATIONS 


Guaiacol Salol 
(Guaiacolis Salicylas) 


Guaiacol Benzoate 
(Guaiacolis Benzoas) 


Large doses ohiedt - i: 


grs. V-xx 


grs. XV 


grs. iii-x 


This is changed in the intestinal tract to guaiacol and benzoic acid. 
It is used as an intestinal antiseptic for diarrhoea, and also for cystitis. 


(Calcium Creosotate) 


grs. iv-xv 


This is a mixture consisting of equal parts of calcium and creosote. 
It is used like creosote, but it is not so apt to cause nausea and vomit- 
ing. Since it is slowly absorbed it can be given in larger doses than 


(Potassium Guaiacol Sulphonate) 


grs. V-Xx 


This is used as a sedative expectorant for chronic coughs, tubercu- 
It is much more pleasant to take than creosote 


losis, and diarrhoea. 


This is the thickened sap obtained from the Styrax benzoin, a Peru- 
Its compounds are used principally to increase the secre- 
tions in the lungs, and in inflammations of the nose, throat, and 


Tincture of Benzoin 
(Tinctura Benzoini) 


Compound Tincture of Benzoin 
(Tinctura Benzoini Composita) 


54 


61-4 


This contains benzoin, styrax, aloe, and balsam of tolu. It was 
It is contained in a 
number of old remedies, such as Friar’s balsam, Turlington’s balsam, 
It is frequently given by inhalation for inflamma- 
Benzoin is also contained in the 


formerly known as Balsamum traumaticum. 


Jesuit’s drops, etc. 
tions of the larynx and bronchi. 
balsam of Peru and balsam of Tolu. 


| of Dwarf Pine Needles 
leum Pini Pumilionis) 


This is used as an inhalation and disinfectant, me chroni I 
and laryngitis. — 


PART VI.—DRUGS ACTING ON THE 
CENTRAL NERVOUS SYSTEM 


A. DRUGS WHICH STIMULATE THE 
CENTRAL NERVOUS SYSTEM 
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Ee CHAPTER XX 
PHYSIOLOGY OF THE NERVOUS SYSTEM 


The nervous system, or cerebro-spinal system, consists of a number 
of organs which regulate the activities of all the other organs and tissues 
of the body. 

_ It increases or diminishes the activities of the various organs of the 
body. It harmonizes the functions of one organ with those of another, 
and the activity of the body with its surroundings. 

The nervous system consists of the brain, the spinal cord, the nerves, 
and nerve endings. 


Tue BRAIN 


The brain is an organ situated in the skull. It consists of an outer 
part which has numerous folds, called convolutions. This outer part 


is gray in color and consists of numerous microscopic cells. The inner, 


part of the brain is white in color, and consists of numerous microscopic 
fibers coming from, or going to, the cells in the gray matter. The cells 
of the gray matter are the active parts of the brain. The brain is 
divided into three parts: 


1. The Cerebrum 
2. The Cerebellum 
38. The Medulla Oblongata 


The cerebrum forms the largest part of the brain and is often called 
the fore brain. 

The cerebellum is much smaller than the cerebrum, and is situated 
immediately behind the cerebrum and is often called the hind brain. 

The medulla oblongata joins the cerebrum to the spinal cord and is 
often called the mid brain. 


ACTION OF THE CEREBRUM 


The cells of the gray matter of the cerebrum do three kinds of work: 


1. Sensory 
2. Motor 
3. Mental 


The sensory work of the brain consists of receiving impulses or 
messages from the various organs of the body. 
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The motor work of the brain consists of sending out 
messages to the various organs of the body. 


The mental work of the brain consists of associating impulses and — 


impressions received, or those sent out by one group of cells of the 
brain, with the impulses or impressions of another group. 


Sensory FUNCTION OF THE BRAIN 


There are five kinds of sensory impressions received by the brain. 


1. Sense of Sight 

. Sense of Hearing 
. Sense of Smell 
Sense of Taste 

. Sense of Touch 


o> © bo 


SENSE oF TouUcH 


The brain receives impressions through the sense of touch by means 
of numerous nerves which reach it either directly or through the spinal 
cord. The impressions are received by numerous nerve endings 
scattered over every part of the skin, from which they are carried along 
the various nerves to the brain or spinal cord. 

There are four different kinds of impressions received by the nerve 
endings in the skin. Many of these sensations are received by special 
nerve endings, and reach the brain or spinal cord by separate nerve 
fibers. 

1. Sensation of touch. This is a sensation whereby the consistency 
and shape of an object is determined by feeling it; whether it is hard, 
soft, smooth or rough; whether it is round, square, etc. 

2. Sensation of pain. This is an unpleasant sensation, whereby the 
body is able to avoid injurious objects. This sensation makes us 
aware of various diseased conditions, such as inflammation, injuries, 
etc. 

3. Sensation of temperature. This is a sensation whereby the brain 
is able to determine whether an object is hot or cold, by means of im- 
pressions received by the brain from various nerves coming from special 
nerve endings in the skin. 

4. Muscular sense. This is an important sensation whereby the 
brain is constantly informed of the position of the various joints of the 
body. This enables us to walk about without continually watching 
our steps, or to button our clothes without watching this act, ete. In 
some diseases such as locomotor ataxia, where this sense is affected, the 
patient is unable to walk without the aid of sight. 

All the impressions received by the brain through the various senses 
are stored up in the cerebrum. When a similar impression is received 
again it is at once recognized. For example, an object or color when 
seen again is recognized as having been seen before, and under which 
circumstances it was seen. 
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Moror Functions oF THE BRAIN 
The impulses sent out from the brain are principally the following: 


z 1. Impulses for Motion 
2. Impulses for Speech 


ImpuLses ror Morton 


Certain areas of the gray matter of the brain contain cells which 
constantly send out impulses to make the muscles contract, and 
thereby produce the various movements of the body. This part of the 
brain is called the motor center. There are two such centers, one on 
each side of the brain. Each center sends out impulses to cause and 
to regulate the movements of the opposite side of the body. 


PsycuicaL oR Menrau FUNCTIONS OF THE BRAIN 


The following activities of the brain are called mental activities. 
They are probably not due to the action of any particular area of the 
brain, but to the function of a number of areas together, or to the 
action of one part of the brain upon another. 


1. Consciousness 5. Judgment 

2. Attention 6. Emotion 

3. Memory 7. Imagination 

4. Reasoning 8. Will power 
CONSCIOUSNESS 


By consciousness, we mean that we are aware of objects and persons 
about us, of the time of the day, of the place where we are, etc. 

Consciousness depends upon our sensations because the sensations 
inform the brain of our surroundings. When the sensations are in- 
creased, consciousness is increased; when they are diminished, con- 
sciousness is lessened. For example, morphine, a drug which lessens 
the appreciation of the sensations, produces unconsciousness, or sleep. 


FUNCTION OF THE CEREBELLUM 


The cerebellum controls our equilibrium, that is, it regulates the 
direction of movements. It enables us to move forward, backward, 
from side to side, and up and down, without staggering. 

When the action of the cerebellum is disturbed, the patient usually 
staggers. If one side is affected, the patient usually staggers to one 


side. 
FuNcTION oF THE MrpuLLA OBLONGATA 


The medulla oblongata joins the brain to the spinal cord. It consists 
of small areas of gray matter within, and white matter without. The 


unction of i eget and co 


nerves to cause or regulate specific activities of the body, Ww 


trols. 


goon. The ee are the ont important Rontete in ihe meciee : 


1. The respiratory center, which controls breathing. 

2. The cardio-accelerator center, which makes the heart beat faster. 

3. The vagus or cardio-inhibitory center, which makes the heart 
beat slower. 

4. The vasomotor center, which controls the width of the blood 
vessels. 

5. The vomiting center, which sends out impulses to cause vomiting. 


FUNCTION OF THE SPINAL CorD 


The spinal cord is a long cord-like structure situated in the spinal 
canal, running from the skull to the sacrum. It has numerous nerves 
attached to it, which carry impulses to and from the cord. 

The spinal cord consists of gray matter within, which contains all the 
cells, and white matter without, consisting of the fibers from these cells, 
as well as fibers coming from the brain. 

The function of the spinal cord is to transmit impulses from the brain 
and to cause an organ of the body to act, as a result of an impulse 
received from that organ, or from another part of the body by the spinal 
cord. Such an action, which is the result of an impulse received, is 
called a reflex action. (It isa reflected action, because it reflects 
the impulse received by another impulse which is sent out.) 

For example, when the bladder is full of urine, impulses are sent 
from its inner wall to the spinal cord, which immediately sends other 
impulses back to cause the muscles in the bladder to contract, thus ex- 
pelling the urine. 

When a hot object is applied to the skin of the arm, an impulse is 
sent to the spinal cord, which immediately sends out another impulse 
to make the muscles of the arm contract, and the arm is drawn 
away. 

Reflex actions are controlled by the inhibitory or checking action of 
the brain. For example, when the bladder is full, it is ordinarily 
prevented from emptying itself for a short time. This i is due to the 
inhibitory action of the brain which holds the reflex action in check. 


Tur Avuronomic Nervous System 


The autonomic nervous system is a system of nerves which controls 
the functions of the organs in the thorax and abdomen as well as the 
caliber of the blood vessels, and the function of numerous other 
structures. These nerves originate from a chain of small nodules 
which are situated along and in front of the spinal cord, and are called 
ganglia. Hach of these ganglia contains a group of anal nerve cells 


PHYSIOLOGY OF THE NERVOUS SYSTEM 305 


which act as relays for many of the nerve impulses passing from the 
medulla, the brain, or the spinal cord, but for the most part they act 
independently of those influences. 

The autonomic nervous system consists of two functionally distinct 
parts, the sympathetic system and the parasympathetic system. 
Since the most important member of the parasympathetic group is 
the vagus nerve, this group is often called the vagotonic system. Each 
organ in the chest and abdomen receives impulses both from the 
sympathetic and the parasympathetic nerves. The predominance of 
impulses from the former or the latter group determines the functional 
capacity of the organ at any particular time. The tone or the state of 
contraction or dilatation of the blood vessels is also controlled by 
these nerves. 

The impulses from the sympathetic nerves are antagonistic to those 
from the parasympathetic. In the abdomen the principal sympathetic 
nerve carries impulses for checking function, while in organs of the 
chest these impulses are reversed. The functions of the autonomic 
nerves may be grouped as follows: 


Tue VAGOTONIC OR PARASYMPATHETIC THE SYMPATHETIC 


1. Contracts the pupil. 1. Dilates the pupil. 
2. Slows the heart action by 2. Sends impulses to increase 


impulses along the vagus the heart action along the 
nerves. accelerator nerves. 

8. In the gastro-intestinal tract, 3. Controls caliber of small blood 
increases contractions. vessels. 


4. Increases uterine contractions. Sends impulses to the lungs. 
5. Increases secretions of secre- In the gastro-intestinal tract, 
tory glands. lessens contractions. 

6. Lessens uterine contractions. 
7. Lessens secretions of secre- 
tory glands. 


spk 


It is essential to understand the function of the autonomic nervous 
system since many remedies produce their effects by action on this 


system. 
Tur NERVES 


The nerves are bands of white fibers, which go to, and come from, 
the brain and spinal cord. 

The nerves that carry impulses to the brain and spinal cord are 
called sensory or afferent nerves. Those that carry impulses from 
the brain and spinal cord are called efferent nerves. The efferent 
nerves carry impulses to make the muscles contract, and to increase 
the secretion of the secretory glands. 

The nerves terminate in the skin, the muscles, or the various organs 
of the body, by means of small microscopic bodies called nerve 


endings. 


Pease accsonieee a renee ACTION | 


we 9 % a 
The activities of the nervous system are of three pete x 
1. Conscious 
2. Subconscious 
8. Reflex 


Conscious actions are activities of the brain, of which we are aware; 
they occur only in the brain. 

Subconscious actions are activities taking place in the brain while 
we are conscious of something else. We usually, however, later become 
conscious of subconscious activities. 

For example, while we are conversing about a certain topic, we wish 
to recall the name of a particular individual. We are unable to do so, 
however, after several attempts, and we then give it up. Some time 
later, while we are occupied with another topic, the name we had 
been trying to recall is suddenly remembered. 

A process has been going on in the brain, without our being aware 
of it, which has brought back the memory of the name. 

Reflex action is an activity which is the result of a stimulus received 
by the sensory nerves from the skin or other parts of the body. 

Reflex actions may occur in the brain and in the spinal cord. The 
impulses originating in the gray matter of the spinal cord are all prin- 
cipally reflex in character. 


Monn or Action oF THE NERvouS SYSTEM 


The action of the nervous system can be easily understood, if we 
compare it to a telephone system. 

A telephone system consists of a central station, which receives 
messages from wires leading to, and coming from, the central station. 
Messages are sent to the central station, by means of the transmitter, 
and they are received through the receiver. 

The central station keeps all the subscribers in touch with one 
another. Some subscribers do not communicate directly with the 
central station, but by means of a sub-station, or a private switch- 
board. This sub-station must first be communicated with before 
reaching the central station or any of the subscribers connected to it. 

The nervous system acts in a similar manner (see diagram, page 
307). 

The brain is the central station, which keeps the various organs of 
the body in communication with one another. 

Some organs, such as the eye, the ear, and the nose, communicate 
directly with the brain, through their nerves. In fact, all the cranial 
nerves communicate directly with the brain. These nerves correspond 
to the wires leading directly to or from the central station of the tele- 
phone system. 

The sensory nerve endings correspond to the transmitters which 
send impulses along the sensory nerves to the central station, the brain. 
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The motor or secretory nerve endings correspond to the receivers 
which receive impulses from the brain, the central station. 

The spinal cord corresponds to the sub-station or switchboard. 

Some parts of the body do not communicate directly with the brain, 
the central station, but through the spinal cord, which corresponds 
to the sub-station or switchboard. All the impulses from the skin of 
the trunk and extremities reach the brain in this way. All the im- 
pulses for motion reach the muscles of the extremities and trunk 
indirectly, through the spinal cord. 


Cranial Senso. Sensory Nerve 
Ending, 
Motor or Se if 


Cranial Motor Nerve © Nerve En ng. 


Nerve. Fibers 
Connecting the.Byain 
and Spinal Cord, 


DracRaM ILLUSTRATING THE ACTION OF THE NERVOUS SysTEM. THE ARROWS 
InpicaTe THE DirREcTION IN WHICH THE IMPULSES TRAVEL 


Just as an institution, having a private switchboard, can connect 
any of its individuals in one part of the building with other individuals 
in a different part of the building, so an impulse going to the spinal 
cord may cause another impulse to be sent out from the spinal cord, 
without such an impulse being sent to, or coming from, the brain. 
Such an action is a reflex action. 


Mope or Action 


For example: When an automobile is seen coming along the street 
at great speed, we at once get out of its way. The impulse received by 
the eye when the automobile is seen, is sent to the brain. 

The brain then sends out impulses to the spinal cord, which in turn 
sends impulses to the muscles of the lower extremities, causing them to 
contract. The legs are then moved and we get out of the way of the 
automobile. 

The eyes are thus kept in communication with the muscles of the 
lower extremities. 

Considering the nervous system as a telephone system, the message 
(the sight of the automobile) is sent to the central station, the brain. 
This immediately sends a message to the sub-station, the spinal cord, 
which in turn sends a message to the lower limbs, causing them to 
move, 


Dae affect the nervous system in two. ways: sy 
1. Increasing its activity, stimulation. 
2. Lessening its activity, depression. 


CEREBRAL STIMULATION 


Drugs may increase the activity of ae entire brain, or only of certain 
areas of it. In the latter case, only some of the activities of the brain 
es are increased, while others may be normal or even diminished. 


: STIMULATION OF THE SENSORY ACTIVITIES OF THE BRAIN 


When the action of the areas of the brain which receive sensory — 
impulses is increased, the brain receives more impulses through the 
various senses. The patient is therefore brighter, wider awake, and 
appreciates his surroundings better; that is, he is more conscious, 
because consciousness is the result of the sensations received through 
the various senses. 

The patient appreciates all the various sensations better; such as < 
the sense of pain, touch, heat, cold, etc. 


HALLUCINATIONS 


When the various sensory areas of the brain are made very active, 
certain impressions which had been received through the various senses 
and stored up are revived. The patient then has sensations which do 
not exist. For example, stimulation of the area for receiving impulses 
of sight makes the patient see objects that do not exist. Such im- 
pressions are called hallucinations. In this example they are halluci- 
nations of sight. 

If the area for the reception of sound is thus overstimulated, the 
patient may hear sounds, noises, or voices, that do not exist. These 
are called hallucinations of sound. 

If the area for the appreciation of the sense of touch is over-stimu- 
lated, the patient may feel things that do not exist, such as objects or 
animals creeping over the skin. These are called hallucinations of 
touch. This often occurs in alcoholic delirium, or delirium tremens. 

If the area of the brain which receives sensations of taste or smell 
is thus affected, the patient may taste or smell objects that do not 
exist. These are called hallucinations of taste or smell. 


STIMULATION or THE Moror ARBAS OF THE BRAIN 


When the areas of the brain which send out impulses for motion are 
stimulated, the patient moves about more, and is more active, because 


of the greater number of impulses for motion which are sent out from 
the brain. 


CoNnvVULSIONS | 


‘When the motor areas of the brain are overstimulated, however, the - 
- impulses for motion are so active, and so many, that instead of regular a 
coérdinated movements of the muscles, violent contractions, or con- s 
vulsions result. 

Convulsions are of two kinds: Clonic and Tonic. om Pe} 

Clonic convulsions are repeated single contractions of the musclesof _ 
the body. 

Tonic convulsions are prolonged contractions of the muscles of the 
body. During a tonic convulsion the muscles are very rigid. 


STIMULATION OF THE SPEECH CENTER OF THE BRAIN 


When the activity of the speech center of the brain is increased, the 
patient becomes more talkative. 


DELIRIUM 


When the activity of the speech center of the brain is increased, for 
example, by some drugs, or by the poisons of infectious diseases, all 
the impressions and memories for speech that have been stored up in 
the brain are sent out. | 

The patient talks continuously: of numerous objects that he has 
seen in the past, or that he seems to see at present. He may speak 
various words of different languages that he has heard at some time 
in his life, ete. This condition is called delirium. 

The same causes which increase the activity of the speech center also 
increase the activity of the motor areas of the brain. Delirium is often 
accompanied, then, by excessive movements of the muscles or by 
convulsions. 


STIMULATION OF THE MumnraL FUNCTIONS oF THE BRAIN 


Drugs which increase the activity of the brain also increase the 
mental activities of the brain. When these activities are increased, 
the patient is able to concentrate better and pay closer attention. 
The reasoning and judgment are also increased and the memory is 
better. 

When the imagination is increased, the patient is better able to 
combine old impressions into new ones. This may produce visions 
of various objects, places, and people. They may imagine new kinds 
of sounds, etc. 

The imagination may be increased, while the activity of the sensory 
areas of the brain is lessened. The patient is then unconscious (asleep), 
but the increased activity of the imagination results in various dreams. 
Such effects are produced by morphine. 

When the inhibitory action of the brain is increased, the patient is 
able to control the various activities of the brain and other organs 
better. 


HA Sh gs ws "4 Pd ie 
STIMULATION OF THE MEDULLA OBLONGATA 


When the activity of the medulla of the brain is increased, the 
various centers which it contains become more active. 


If the respiratory center is stimulated, the breathing is deeper and cna 


faster. 


If the cardio-accelerator center is made more active, the heart beats 


faster and stronger. 

If the vagus or cardio-inhibitory center is increased in activity, the 
heart beats slower. 

If the vasomotor center is more active, the blood vessels become 
narrower, the pulse is tense, and the blood pressure is increased. 

If the vomiting center is made more active, the patient usually 
vomits frequently and profusely. 3 

The entire medulla is rarely stimulated. Most drugs affect only 
certain centers in the medulla. 


STIMULATION OF THE SPINAL CoRD 


When the spinal cord is made more active, the patient is able to 
respond more rapidly and with greater force to all stimuli and impres- 
sions received by the senses. 

For example, when the spinal cord is stimulated, the application of 
a hot object to the hand will cause the arm to be forcibly drawn away, 
and may even cause convulsions, if the stimulation is very great. 

Drugs which increase the activity of the spinal cord, such as strych- 
nine, act as a tonic. This is due to the improvement in the activities 
of various organs of the body because of the increased reflex action. 
Such actions as movements of the bowels, which are reflex actions, 
or which are increased by reflex action, as breathing, are improved. 


STIMULATION oF AUTONOMIC NERVE ENDINGS 


There are many drugs which produce their effects by acting on the 
autonomic nervous system. They usually affect the terminals of 
the autonomic nerves. The functions of many thoracic and abdominal 
organs can therefore be modified in this way. For example, stimula- 
tion of the endings of the vagus nerve will produce slower heart con- 
tractions, while stimulation of the sympathetic nerve endings in the 
heart will produce accelerated or rapid heart action. Stimulation of 
the vagus branches to the stomach will produce increased secretion of 
gastric juice, while stimulation of the sympathetic branches in the 
abdomen will check peristalsis and secretion. 


STIMULATION oF THE NERVES AND NerRvE ENpDINGS 


If the sensory nerves or nerve endings are made more active, the 
patient becomes more sensitive to pain, to heat, and to cold. There 
may even be tingling in the areas of skin affected, a feeling as if there 
were some object creeping on the skin (formication). 
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If the efferent or motor nerves are thus affected, the patient may 
have twitchings of the muscles, if they are motor nerves or nerve end- 
ings. If the secretory nerves or nerve endings are thus affected, the 
glands supplied by those nerves secrete more profusely. 


Errects oF EXxcrssiveE STIMULATION 


When drugs increase the activity of the brain too much (over- 
stimulation), which often results from excessive doses of drugs which 
act as cerebral stimulants, the effects are those of lessened activity or 
depression. 

The patient becomes less conscious, falls asleep, and finally goes 
into a stupor (a deep sleep from which he can be awakened with diffi- 
culty). Later, coma develops (a deep sleep from which the patient 
cannot be aroused at all). 


DEPRESSION OF THE NERVOUS SYSTEM 


Drugs may lessen the activity of the entire brain or only of certain 
areas of it. In the latter case, only some of the activities of the brain 
are lessened, while others may be normal or even increased. 


DEPRESSION OF SENSATION 


When the activity of the sensory areas of the brain are lessened, 
fewer sensory impulses reach the brain. The sense of pain, touch, 
heat, cold, sight, and hearing and all other sensations are lessened. 
Some drugs, for example morphine, relieve pain in this way. 

Since consciousness depends upon the sensory impulses received 
by the brain, when the reception of these impulses is lessened the 
patient is less conscious, or may even be unconscious or asleep. 

In overactivity of a cerebral depressant, stupor and coma result. 


Moror DEPRESSION 


When the action of the motor areas of the brain is lessened, fewer 
impulses for motion are sent out from the brain. The patient is then 
less active, he usually walks about more slowly, and when the effect 
is marked he may even prefer to remain in one place without any 
desire to change his position. 


DEPRESSION OF THE SPEECH CENTER 


When the activity of the speech center is lessened, the patient is less 
talkative; and when he does speak, he is apt to speak slowly and in a 
low voice. 


DEPRESSION OF THE MENTAL FUNCTIONS OF THE BRAIN 


Drugs which lessen the mental activities of the brain make the 
patient dull and stupid. He is unable to fix his attention or concen- 


forg dull, and unemotional. — i. 


When the inhibitory action or will power is lessened, the pati 

ig unable to control the various activities of the brain and other parts 
is of the body. ; tec 
For example, the action of alcohol begins by lessening the will power. 


i It therefore removes the inhibition from the speech center. It makes b 
aa. the patient talkative, and the individual often says things that may nd 
, be foolish or improper. a 


DEPRESSION OF THE MEDULLA 


Drugs which lessen the activity of the medulla usually lessen the 
action of its various centers. % 

When the action of the respiratory center is lessened, the breathing 
is slower and shallower. 

When the activity of the cardio-accelerator center is lessened, fewer 
impulses which make the heart beat faster are checked, so that the 
heart then beats slower and weaker. 

When the action of the vagus or cardio-inhibitory center is lessened, 
fewer impulses for slowing the heart reach it, which makes the heart 
beat faster. 

When the activity of the vasomotor center is lessened, the blood 
vessels become widened and the skin becomes flushed. The pulse 
is therefore softer and more bounding in quality. 


DEPRESSION OF THE SPINAL CorD 


When the activity of the spinal cord is lessened, the patient usually 
responds to stimuli less readily. In other words, the reflex action is 
lessened. The activity of various organs of the body such as the 
movements of the bowels, breathing, etc., which are helped by reflex 
action or which act in a reflex manner, are diminished. 


DEPRESSION OF THE AUTONOMIC NERVES 


A number of drugs produce profound effects by depressing the 
autonomic nerves. For example, if the impulses passing along the 
vagotonic nerves are diminished, rapid heart action results. If the 
impulses along the accelerator nerves are diminished, slow heart action 
results. If the impulses passing along the vagotonic nerve to the 
stomach are diminished, lessened peristalsis and secretion result. If 
the impulses along the sympathetic nerves to the gastro-intestinal 


tract are diminished, then excessive peristalsis and secretion of gastric 
juice are produced. 


DEPRESSION OF THE NERVES AND Nerve ENpDINGS 


When the activity of the sensory nerves or their nerve endings is 
lessened, the patient does not appreciate sensations such as touch, 
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BRAIN AND SPINAL CORD STIMULANTS 


The drugs used principally as stimulants on the nervous system 
are caffeine and strychnine. 


CAFFEINE (CAFFEINA) 


Caffeine is a white crystalline powder, the active alkaloid of the 
coffee bean, Coffea arabica. It is also found in tea leaves, thea 
chinensis of China; in Paraguay tea of Argentine, and in the kola 
nut of Central Africa and the guarana paste of Brazil. 

Coffee and tea are commonly used beverages. They are infu- 
sions of the coffee bean or of tea leaves. The coffee bean contains 
about 2% of caffeine. A cup of coffee contains about 0.1-0.2 Gm. 
(grs. i4—ii1) of caffeine. 

Tea contains about 14 to 2% of caffeine. A cup of tea also 
contains 0.1-0.2 Gm. (grs. i3—1i) of caffeine. Tea contains a large 
amount of tannic acid, which contracts mucous membranes (as- 
tringent action). 

Coffee produces the same effects as caffeine, for the action of 
coffee is due principally to the caffeine which it contains. 


Appearance of the Patient 


When a patient is given an average dose of caffeine, or when a 
strong cup of coffee is taken, the following effects are noticed : 

The patient is wide awake, brighter, and is able to think more 
quickly and better, and to reason better. In fact, all mental work 
can be done better and with less fatigue. The patient is more 
active and responds more easily, more rapidly, and better, to all 
influences about him. The pulse is quicker and may be stronger, 
and the breathing is deeper and more frequent. The patient also 
urinates more frequently and the quantity of urine is increased. 

Caffeine is an ideal stimulant, because it increases the activity 
of almost every organ of the body. 
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ACTION 


Caffeine produces no effects when applied locally on either the 
skin or mucous membranes. 


Internal Action 


In the Mouth. It has a slightly bitter taste. 

In the Stomach and Intestines. Caffeine produces no effects. 
Coffee, however, because of a number of volatile oils which it 
contains, increases the peristalsis, causing mild movements of the 
bowels. 

Action after Absorption 


Caffeine is absorbed into the blood in about a half to one hour. 
It then affects principally the brain, the circulation, the respira- 
tion, and the kidneys. The effects last only for one or two hours. 

Action on the Brain. Caffeine stimulates every part of the 
brain. As a result the patient is wide awake, more alert, and the 
sensations are keener. His mental activities such as reasoning 
and memory are increased and he can express himself more clearly. 

Action on the Circulation. Caffeine acts as a heart stimulant 
causing rapid and strong heart action, but the effect is not a very 
lasting one. The pulse becomes somewhat more rapid and per- 
haps stronger for a short time and there is an evanescent rise in 
blood pressure. In some cases the heart rate is slow or unchanged. 

The small blood vessels are made wider by relaxation of the 
muscle fibers in their walls, as the result of the impulses sent to 
them from the center in the medulla which controls the caliber of 
these vessels. The coronary arteries especially are dilated. 

Action on the Respiration. Caffeine stimulates the respiration, 
increasing the frequency and depth of breathing. 

Action on the Kidneys. Caffeine increases the flow of urine, 
especially the water output. This is caused by the dilatation of 
the capillaries in the kidneys, thus improving the circulation in 
the kidneys ; by improvement of the heart action, and by chemi- 
cally causing the blood to lose fluid. It is one of the best diuretics, 
but its effect is not obtained when the intake of fluid is limited. 


Excretion 


Caffeine is excreted mainly by the kidneys in a few hours. 
Very little caffeine is excreted as such. Most of it is changed to 
urea, a normal constituent of urine. 
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- Caffeine i is. aed’ s c 

1. Asa heart stimulant in Sine 

2. As a stimulant in infectious diseases. 

3. As a heart stimulant, especially in cases when the cor 
arteries are contracted (coronary thrombosis or angina pec 
because it dilates these blood vessels. J 
4. To relieve headache and fatigue. 

5. As a diuretic. 


ie, 


Idiosyncrasies 


Caffeine frequently produces the following symptoms, espe- x: 


cially in children, in weak patients, and in heart cases: 
Palpitation of the heart 

Restlessness and sleeplessness 

Nausea and dizziness 

Anxiety 

Occasionally delirium 
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Poisonous Symptoms 


Acute caffeine poisoning seldom occurs. 


Chronic Caffeine Poisoning — ‘‘ Coffee Habit” 


This occurs particularly in people who drink strong coffee 
habitually. The patient becomes very nervous, is easily excited 
and disturbed even by the slightest noise. He is unable to sleep, 
complains of headache, palpitation of the heart, and twitching of 
the fingers and hands. The pulse may be rapid and irregular and 
the blood pressure is raised. 

When the patient stops drinking coffee, all these symptoms 
disappear. 


Administration 


Caffeine is given in capsules, tablets, or powders. It should be 
given well diluted in water. Since its effects appear rapidly and 
soon pass off, it is better to give small doses, frequently repeated, 
than a single large dose. When the effect of one dose wears off, 
there is more caffeine in the body to produce its effects. 


PREPARATIONS 


- Caffeine 0.06-0.3 Gm. gis. i-v 


_(Caffeina) - he: 

Citrated Caffeine 0.06-0.5 Gm. grs. i-vill 
(Caffeina Citrata) ‘ 

Effervescent Caffeine Citrate 4.0 Gms. 3i 


(Caffeina Citrata Effervescens) 


This is a mixture of caffeine citrate, sodium bicarbonate, tartaric 
acid, and sugar, containing 4% of caffeine citrate. It effervesces when 
dissolved in water. 

Caffeine Sodio Benzoate 0.06-0.3 Gm. gers. I-v 
(Caffeinae Sodio Benzoas) 

This is an excellent preparation for hypodermic use. 

It is usually kept in 25% stock solutions, or in ampoules. 
GUARANA 

This is a paste made from the seeds of Paullinia sorbilis, a Brazilian 
plant. It contains caffeine and tannic acid. It is used for sick head- 


ache and neuralgia. In Brazil, it is also used to check diarrhoea be- 
cause of the tannic acid which it contains. 


Fluidextract of Guarana 2.0'€.€: m. Xxx 
(Fluidextractum Guaranae) 
KOLA 


There are a number of preparations of the kola nut on the market. 
Many of them are used as stimulating drinks, because of the caffeine 
which they contain. 


NUX VOMICA AND STRYCHNINE 


Nux vomica is obtained from the seeds of the Strychnos nux 
vomica and Strychnos ignatia, trees which grow in the East Indies. 
The seeds are round, flat discs about the size of a five cent piece, 
and are often called poison nut, or quaker button, because they 
resemble gray buttons. 

The active principles are two alkaloids: strychnine and brucine. 
The effects of both are the same; but brucine is half as strong as 
strychnine. 

The action of nux vomica is due to the strychnine which it 


contains. 
Appearance of the Patient 
When strychnine or a preparation of nux vomica is given, the 
patient complains of its very bitter taste. After continued ad- 
ministration for some time the appetite is increased and digestion 
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is improved. The patient feels stronger, he does not tire easily, 
he is more alert and energetic. He responds more quickly and 
more vigorously to all impressions received through the various 
senses. 

When very large doses are given, the pulse becomes slower and 
stronger, and the breathing deeper and more rapid. 


ACTION 


Local Action: No effects are produced when either nux vomica ° 
or strychnine are applied to the skin or mucous membranes. 


Internal Action 


In the Mouth. Strychnine has a very bitter taste. It is one of 
the bitterest substances known; a 1-—1,000,000 solution gives a 
bitter taste. Because of the bitter taste, it increases the appetite 
and the flow of saliva. 

In the Stomach. Strychnine increases the secretion of gastric 
juice, and the peristalsis of the muscle wall of the stomach. It 
therefore aids digestion, and accelerates the passage of food into 
the intestines. 

In the Intestines. It may stimulate peristalsis, increasing the 
bowel movements. 


Action after Absorption 


Strychnine is absorbed into the blood mainly from the intestines, 
in about one or two hours. After absorption, it affects principally 
the circulation, the respiration, and the spinal cord. 

Action on the Circulation. In the average doses usually given 
there is no appreciable effect on the heart or circulation. In very 
large doses it makes the heart beat slower and stronger, causing a 
slow, strong pulse, and slightly raising the blood pressure. 


Mechanism. The strychnine effect of large doses is due to its effect 
on the vasomotor center of the brain, which is an area of gray matter 
sending out impulses to control the width of the blood vessels. More 
impulses are therefore sent out to contract the blood vessels, which 
become narrower, and offer a greater resistance to the contractions of 
the heart, which beats stronger. The blood pressure is also increased 
by contraction of the small blood vessels. 


Action on the Respiration. Strychnine makes the breathing 
deeper and faster because of the increased impulses for breathing 
sent out by the respiratory center in the medulla. 


Bt 
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Action on the Nervous System. It increases the appreciation 
of the various sensations if given in sufficiently large doses. It 
also increases the tone (a state of mild contraction) of weak or 
slightly paralyzed muscles. 

Action on the Spinal Cord. The principal effect of strychnine is 
on the spinal cord. It increases reflex activity. The strychnine 
effects are due principally to its action on the spinal cord and 
medulla. 

After continued use, as the result of the increased reflex activity, 
strychnine acts as a tonic, improving the function of every part of 
the body. The patient responds better and more readily to all 
impressions received by the various senses, he feels more energetic, 
does not tire so easily, the appetite and digestion are better, and 
the bowels move more often. In short, he feels generally braced 
up. 

When given in shock or collapse, as a result of its action on the 
spinal cord all the symptoms are improved. 

Mechanism. A reflex action is an effect which results from stimu- 
lation of sensory nerve endings anywhere in the body. The effect may 
be muscular contractions, increased secretions, improved breathing, 
etc. 

Strychnine produces its effect by enabling the terminals of the 
sensory nerves and spinal cord to transmit their impulses more readily 
to the cells of the gray matter of the spinal cord. These cells then 
respond more readily to any impulse which reaches them along the 
sensory nerves, thus increasing the reflex action. As a result of the 
increased reflex action, all the activities of the body which are affected 
by impulses received through various sensory nerves are increased. 


Uses 


Strychnine is used principally for the following effects : 
1. As a heart and respiratory stimulant in collapse. 
2. In various forms of paralysis, to increase the contractions of 


the muscles. 
3. As a tonic, to improve the general health and strength of the 


body. 
4. To increase the appetite and to improve the action of the 


bowels. 
Acute Strychnine Poisoning 


Acute strychnine poisoning usually results from an overdose of 
strychnine, or when a preparation of the drug is taken with suicidal 


fee or face, and of slight stiffness of the jaw; soon nas follows 
twitching of the face or arms. 


2. Sudden tetanic convulsions of the whole body then occur. 
The arms and legs are rigid and extended. The head is drawn 


back, and the back is bent so that it forms a curve (opisthotonus). 
The contractions of the facial muscles draw up the corners of the 
mouth, causing a peculiar grin and ghastly expression known as 
the ‘ risus sardonicus.”’ 

The convulsions are due to the increased reflex action, and are 
brought on by the slightest stimulus, such as a gust of air, the 
touch of a blanket, a flash of light; or the slam of a door. After 
the convulsion, all the muscles are relaxed and there is a feeling of 
soreness ; but the slightest touch, a gust of wind, or loud noise, 
immediately produces another paroxysm. 

3. The convulsions become more frequent and the patient 
finally dies of asphyxia, in about two or three hours, the mind re- 
maining clear to the end. 

4. The contractions of the muscles of the diaphragm, during the 
convulsions, give the face and lips a blue color from the lack of 
oxygen in the blood, due to interference with the breathing. 

5. The pulse is slow and stronger, but during the convulsions it 
is often rapid and weak. 

The symptoms of strychnine poisoning are all due to its effect on 
the spinal cord. In a normal individual, an external stimulus, such as 
touching the skin, etc., sends an impulse to the spinal cord which re- 
sults in the contraction of only one muscle, or of a number of muscles, 
so as to draw the arm or leg away from the stimulus. In strychnine 
poisoning, afferent impulses are received so readily by the spinal 
cord that even the slightest stimulus causes a marked response. So 


many impulses are suddenly sent out from the cord that violent con- 
tractions of all the muscles of the body, or convulsions, result. 


Treatment 
1. Tannic acid, old tea or potassium permanganate solution are 
given to combine with the strychnine, 
2. The stomach should be washed out or emetics given if 


strychnine has been taken by the mouth (but not during the con- 
vulsions). 


i ee has convulsions, ether o1 m is given : 
es to Gaitol en Fel then the stomach should be washed out. 


4. To prevent the convulsions from returning, chloral or bro- 


_ mides are given repeatedly. 


5. The patient should be catheterized to prevent reabsorption 
of the strychnine from the urine. J 

6. Give artificial respiration and oxygen when the patient is 
blue and cyanotic. 


Cumulative Strychnine Poisoning 


Since strychnine is rapidly absorbed and very slowly excreted, 
some of it always remains in the body when it is given continuously, 
and often causes cumulative symptoms. These symptoms, which 
result from the accumulation of strychnine in the body, are the 
same as the acute symptoms, but they develop more slowly. 


Symptoms 


1. The earliest symptoms which indicate that the patient is 
getting too much strychnine are twitching of the muscles of the 
face or of the extremities, such as shrugging of the shoulder or 
twitching of the fingers. 

2. Often the earliest symptom may be diarrhoea. 

3. Soon the patient complains of stiffness of the neck and jaw 
or in the muscles of the face. 

If the drug is continued, convulsions may occur. 


Treatment 


Stop the drug as soon as the earliest symptoms are noticed. 
This enables the strychnine in the body to be eliminated, and fur- 
ther symptoms are avoided. If other symptoms occur, the treat- 
ment is the same as for acute poisoning. 


Administration 


For a rapid effect in collapse, strychnine should be given hypo- 


dermically. 
To increase the appetite, nux vomica is usually given before 


meals, undiluted. 


—~ 


- Solid Preparation : 


Extract of Nux Vomica 


(Extractum Nucis Vomicae) 

Fluid Preparations : 5 id 
Fluidextract of Nux Vomica 0.06-0.3 c.c. moipyva 
(Fluidextractum Nucis Vomicae) 


Tincture of Nux Vomica — 0.3-1.0 e.c. m. V-Xv 
(Tinctura Nucis Vomicae) 


This is the preparation most frequently used as a tonic. 


Strychnine 0.0015-0.04 Gm. _—_ gr. Aya 
(Strychnina) 
Strychnine Sulphate 0.0015-0.004 Gm. gr. go-as 


(Strychninae Sulphas) 


This is the preparation used hypodermically in collapse. In hos- 2. 
pital practice it is often used in a 1% or weaker solution. 


© 


Strychnine Nitrate 0.0015-0.004 Gm. gr. 2o-as 
(Strychninae Nitras) 
Iron and Strychnine Citrate 0.06-0.2 Gm. grs. i-ili 


(Ferri et Strychninae Citras) 


Syrup of Iron, Quinine, and Strychnine Phosphate 4.0-8.0c¢.c. 3icii 
(Syrupus Ferri, Quininae, et Strychninae Phosphatum) 


This contains ,), of a grain of strychnine in each 3i dose. 


Elixir of Iron, Quinine, and Strychnine Phosphate 4.0-8.0¢.c. 3i-ii 
(Elixir Ferri, Quininae, et Strychninae Phosphatum) 


This contains gr. gy of strychnine in each 3i dose. 


‘VI Be DRUGS WHICH DEPRESS THE | 
‘CENTRAL NERVOUS SYSTEM 
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CHAPTER XXII 


BRAIN AND SPINAL CORD DEPRESSANTS 


We may classify the drugs which lessen the action (depress) 
of the brain in the following groups. (See page 311 for cerebral 
depression.) 

Analgesics 

General Cerebral Depressants 
Progressive Cerebral Depressants 
General Anaesthetics 

Hypnotics 


Analgesics are drugs that are used principally to relieve pain. 
Many of the analgesics depress certain functions of the brain while 
stimulating others. 

General Cerebral Depressants are drugs that lessen the action 
of the entire brain. 

Progressive Depressants are drugs that progressively depress 
the functions of the brain. They usually depress the higher func- 
tions such as inhibition first, thus removing the restraint of brain 
activities and causing a stage of excitement. This is followed by 
progressive depression of all the other functions. In poisonous 
doses they may produce unconsciousness. Since the excitement is 
the most apparent symptom, the progressive depressants are often 
called intoxicants. 

General Anaesthetics are drugs that produce unconsciousness 
and insensibility to pain. They usually progressively depress the 
brain like the Progressive Depressants. The excitement stage, 
however, is of very short duration and is soon followed by the stage 
of unconsciousness which may last for a long time and is not ac- 
companied by other poisonous effects. 

Hypnotics are drugs that lessen the function of the brain so as 
to produce sleep, without causing insensibility to pain. 

In this chapter we shall consider only the analgesics, general 


depressants, and progressive depressants. 
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ce S ie : 


Analgesics are drugs used ae ie to relieve pain. a = Ni 


Pain can be relieved in several ways: 


1. By lessening the activity of the sensory areas of the baie BOs 
that the impulses of pain which the brain receives are not appre- — 


ciated. 


2. By ieee the activity of the nerve endings in the skin — 


which receive the impulses of pain. 
Drugs which relieve pain are divided into two classes : 
1. Analgesics 
2. Anodynes = 


Analgesics are drugs which relieve pain when given internally. 

Anodynes are drugs which relieve pain when applied to the 
particular site where the pain is felt. 

The most important analgesic is opium and its principal alkaloid, 
morphine. The anodynes will be considered under their appro- 
priate local effects. (See Local Anaesthetics, page 420.) 


OPIUM AND MORPHINE 


Opium is the hardened dried juice of the unripe capsules of 
the Papaver somniferum or white poppy, a plant which grows 
principally in Turkey, Asia Minor, Persia, India, and China. The 
drug is obtained by making a longitudinal or transverse cut in 
the capsule, when a thick white milky juice oozes out. This is 
exposed to the air, and allowed to dry, when it turns brown and 
hard. ‘This dried juice is the crude opium, from which all the 
preparations are made. It has a peculiar characteristic odor. _ 

Opium is one of the oldest drugs in medicine. It is the most 
reliable and most useful drug in the entire Materia Medica. It 
relieves pain better than anything else, no matter what the cause 
of the pain may be. 

Active Principles. The most important active principles of 
opium are the alkaloids: morphine, papaverine, and codeine. 

Opium also contains a number of other unimportant substances. 
The action of opium is due chiefly to the morphine which it con- 
tains, amounting usually to 9% of the drug. 


Appearance of the Patient 


About ten to fifteen minutes after giving an average dose of 
opium or morphine the patient complains of less pain. He be- 
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comes calm, abstracted and quiet, and feels comfortable. When 
spoken to, he may not answer because of his drowsy, abstracted 
state. 

Soon, however, the patient falls into a light sleep from which 
he can be easily aroused. Some patients may have pleasant 
dreams during the sleep. Often the sleep is deeper, resembling the 
natural sleep. 

The breathing is slow and shallow, the pulse is perhaps some- 
what slower, the face is flushed, the pupils are contracted and the 
skin may be moist. These effects last for several hours, and grad- 
ually wear off, leaving the patient feeling dull and depressed, with 
dryness of the throat, and occasionally a slight headache and nausea. 


ACTION 


Local Action. Applied to the skin, opium or morphine is slightly 
irritating and sometimes causes areas of redness or elevated white 
spots (wheals). 

Internal Action 

In the Stomach. It checks the secretion of gastric juice and 
lessens the peristalsis. It also lessens the appetite and the feeling 
of hunger. These effects result from absorption. Later, however, 
opium or morphine increases the secretions in the stomach, and 
may even cause nausea and vomiting. 

In the Intestines. The secretions of the mucous membrane and 
the peristaltic contractions of its muscle wall are markedly lessened, 
causing constipation. This effect is also due to absorption. 


Action after Absorption 


Morphine is very rapidly absorbed into the blood from the 
stomach, usually in about ten or fifteen minutes. It can also be 
absorbed from all the mucous membranes. 

When given hypodermically, it acts in about two to five minutes. 
Opium preparations are absorbed more slowly. After absorption, 
opium and morphine affect principally the brain, the respiration, 
the secretory glands, the involuntary muscles, and the pupil. 


Action on the Nervous System 


On the Brain. Opium or morphine lessens all the activities of 


the brain, especially the sensations. 
On the Sensory Areas. It lessens appreciation of all sensory 
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impulses, especially that of pain. Since consciousn ‘th 
result of the sensory impressions received through the sensation a 
by lessening the appreciation of sensations, opium or morphine =i 
produces sleep. When the patient is unable to sleep on account of Sas 
pain, morphine or opium is particularly valuable. The sleep is 
light, however, and the patient may be easily awakened. It may 
be deeper and resemble the natural sleep. 

The activities of the motor areas of the brain may also be lessened 
so that the patient is not quite so active and energetic. : 

Continued use of morphine or opium lessens all the higher mental 
activities of the brain, such as will power, judgment, reasoning, 
and concentration. The action of the imaginative center of the 
brain, however, may frequently be increased, and some individuals 
have vivid dreams. It is because it sometimes produces such a 
pleasant dreamy state, and helps the individual forget his worries 
and cares, that opium tends to form a habit, especially after pro- 
longed administration. It undermines the will power, however. 

The opium habitué may even have brilliant ideas while under 
the effect of the drug, but because the will power is lessened, he 
is unable to carry them into effect. 

Action on the Respiration. Opium or morphine makes the 
breathing slower and shallower by lessening the impulses for 
breathing, sent out from the respiratory center in the medulla. 

Action on the Circulation. It produces no effect on the heart. 
Large doses dilate the blood vessels of the face and neck, however, 
causing a flushed face and a feeling of warmth. 

The pulse after opium or morphine is usually normal and strong. 

With larger doses, the pulse is somewhat slower. 

This is due to the slow breathing which prevents the blood from 
getting the proper amount of oxygen, and the character of the 
pulse is due to the slight asphyxia which results. 

Action on the Secretory Glands. Opium or morphine checks all 
the secretions except the sweat, which it increases. 

The flow of saliva, of bile, and of the secretions of the mucous 
membranes of the bronchi, the stomach, and intestines are all 
lessened. The secretion of urine is often markedly diminished. 

__ The perspiration is increased more by the preparations of opium 
than by those of morphine. 

Action on the involuntary muscles: The contractions of the 
involuntary muscles are lessened. Intestinal peristalsis is thus 
lessened, which, in addition to the diminished secretion of the 
intestines, causes constipation. 


BRAIN AND SPINAL CORD DEPRESSANTS — 329 


Action on the Pupil. Opium or morphine contracts the pupil. 
It makes the pupil very small when given internally. When ap- 
plied locally to the conjunctiva it produces no effects. 

Action on Metabolism. Morphine lessens oxidation and pre- 
vents tissue waste. It occasionally produces sugar in the urine. 

Action on Kidneys. It slightly checks the secretion of urine. 


Excretion 


Opium or morphine is rapidly eliminated from the body, mainly 
by the digestive tract, into the stomach, intestines, and saliva, and 
slightly by the urine, usually in about an hour. The drug is 
frequently absorbed again from the stomach and intestines. 


Summary of Effects 


The most important effects of opium or morphine are the 
following : 

1. It relieves pain. 

2. It produces sleep. 

3. It makes the breathing slower. 

4. It lessens all the secretions except the sweat, which is 


increased. 
5. It checks peristalsis, producing constipation. 
6. It contracts the pupil. 


Idiosyncrasies 


a. Idiosyncrasies of Effect. 

In some individuals, the following unusual effects occasionally 
occur : 

1. Weakness and depression. 

2. Continual nausea and vomiting. 

3. Delirium and excitement. (This is especially apt to occur 
in women.) 

4. Convulsions. 

5. Redness of the skin and itching when the effects are passing 


off. 
6. Diminished secretion of urine, especially in case of nephritis. 


b. Idiosyncrasies of Dose. 


In some individuals a very small dose may cause very deep sleep, 
and even poisonous effects. In others, a very large dose may cause 


symptoms from very small sities 


ee Poisonous Effects fgets 


Poisoning from opium or morphine occurs in two forms: sites “pq 
opium poisoning, and chronic opium poisoning or opium habit. 


Acute Opium Poisoning 4 

Acute opium poisoning usually results from an overdose given , 
medicinally, or when a preparation is taken with suicidal intent. 
Old people or children are very susceptible to morphine. : 


Symptoms 

The symptoms of opium poisoning may begin with vomiting, 
which may prevent further symptoms. The chief symptoms of 
opium poisoning are the following : 

1. Sleep, stupor, followed by coma. 
Slow and shallow breathing. 
Contracted pupils (pin point pupils). 
Cyanosis. 
Slow pulse. 
Profuse perspiration. 


SF 


Since the most striking effect of opium is sleep, it is customary 
to divide the symptoms into three stages, according to the depth 
of the sleep : 

If the patient can be aroused or is merely inattentive and shows 
mental sluggishness, this is the first stage. 

If he can be aroused with difficulty, brace up, and then fall 
asleep again, this is the second stage, or stage of stupor. 

In the third stage the patient is in coma and cannot be aroused 
at all. The breathing is very shallow, about three or four times 
a minute, and it may be Cheyne Stokes respiration (periods of 
breathing followed by periods of absent breathing). 

The other symptoms are the same in all three stages, except 
that they are more severe in the third stage. 


Treatment 


1. The stomach should be washed out with plain water, or 
better still, with a 1-2000 potassium permanganate solution, which 
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makes the drug inactive. The washing should be repeated every 
half hour until the patient is entirely out of danger. It should be 
kept up even if the drug is given hypodermically, as the drug is 
excreted into the stomach, and repeated washings help to elimi- 
nate it. 

2. If the stomach cannot be washed out, for lack of apparatus, 
etc., or if a solid preparation has been taken, emetics should be 
given repeatedly, about every 15 minutes. 

A tablespoonful of mustard in a glass of water, zine sulphate 
0.6—2.0 Gms. (grs. x-xxx), copper sulphate 0.3-0.6 Gm. (grs. v—x) 
may be given to produce vomiting, and potassium permanganate 
’ to destroy the drug. 

3. Atropine, gr. z3,, is given. This is the antidote for mor- 
phine. It should be repeated every hour until the breathing be- 
comes deep and rapid again. It should never be given without the 
doctor’s orders, however, as atropine poisoning may result from its 
injudicious use. 

4, Apply cold douches on the skin, rub or strike the patient 
with wet towels. This keeps the patient awake and stimulates 
the breathing. These efforts must not be too violent as they may 
cause exhaustion. 

5. Keep the patient warm. 

6. Keep up artificial respiration continuously. 

7. Respiratory stimulants, such as caffeine, or a hot coffee 
enema, strychnine, etc., are given and should be frequently 
repeated. 

8. The application of the faradic current to the Vagus nerve in 
the neck may help the respiration in some cases. 

9. Artificial respiration may be given by means of a pulmotor 
or by specially constructed apparatus used for giving anaesthesia 
through the trachea. By the latter method air is pumped into 
the lungs through a catheter inserted into the larynx. 

10. The patient should be catheterized. 

The treatment of opium poisoning should be kept up for hours, 
as long as the patient is alive. Patients have recovered from as 
much as 2.0 Gms. (grs. xxx) of morphine, after persistent treat- 
ment. 


Chronic Opium Poisoning or ‘Opium Habit” 


The opium habit occasionally develops in patients to whom it 
has been necessary to give opium or morphine for a long time. 
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The pleasant effects of the drug and the ease with which it relieves ~ 
pain and suffering often induce the habit. The drug is usually 
taken in the form of opium pills or laudanum, or by hypodermic 
injections of morphine. In China and India, the crude opium is 
smoked by many people. Opium habitués may take as much as 
300 grs. of opium without causing dangerous symptoms. » 

The largest dose which a habitué can absorb is about 4.0 Gms. 
(3i.) If a larger dose is taken the excess is usually eliminated. 


Symptoms 


The characteristic symptom is the great craving for the drug. 
The other symptoms vary according to whether. the patient is 
without his drug or under the influence of his usual dose. 

When the habitué is not under the influence of the drug he 
usually has profuse sweating followed by abdominal cramps, 
twitching of the muscles; and uncontrollable yawning. He is 
irritable and nervous. He is unable to do his work because he 
cannot concentrate on anything. 

When he gets his usual dose these symptoms disappear; he 
braces up, becomes energetic, and is able to work, and he then 
feels quite comfortable. Many habitués have no other effects. 
Usually, however, the devotee passes into a drowsy, dreamy 
state during which he has so much pleasure that he forgets — his 
physical pains, his cares, his worries, even his responsibilities. 
He lives in a world of his own, where all sorts of pleasurable 
incidents occur. He may get brilliant ideas but is powerless to 
carry them into effect. Many lie in this state for hours and fall 
into collapse when they attempt to get up. Finally, the habitué 
goes into a deep sleep lasting for several hours, and gradually 
awakes with headache, nausea, and weakness. 

Prolonged use, however, ultimately undermines both body and 
mind. The individual becomes thin and anaemic. He has a loss 
of appetite and various other digestive disturbances. He is usually 
very constipated although he may have attacks of profuse diar- 
rhoea. He becomes dull and listless, with no self-control, no 
ambition, and with no sense of truth or honor. Morphine habitués 
are most inveterate liars and cannot be trusted. Many of them 
develop all sorts of depraved moral tendencies and some become 
maniacal or insane. 

They usually have a regular pulse, contracted pupils, and ir- 
regular temperature. The arms may be full of needle marks 
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and occasionally an abscess develops from the use of unsterilized 
needles. 

The habit is treated by gradually withdrawing the drug, the 
administration of drastic cathartics, and hyoscine as an antidote. 
Stopping the drug suddenly may cause collapse. 


What Can the Nurse Do to Prevent the Habit? 


There is no condition more pernicious than the opium habit, 
because the habitué becomes a useless member of society. The 
frequency of the habit is indeed surprising. It is claimed that in 
New York City, in spite of the present stringent legislation, there 
are about 100,000 habitués. In most instances the habit is not 
induced by its legitimate medicinal use. Nevertheless the admin- 
istration of morphine for the relief of pain may be the beginning 
of a condition that may ultimately lead into a most deplorable 
abyss. 

The nurse should bear these facts in mind, therefore, in admin- 
istering morphine or opium. Whenever the use of these remedies 
is indicated, she should use them only after exhausting every art 
of her profession to relieve the pain or discomfort. If these meas- 
ures are of no avail she may give the dose ordered; but the patient 
should on no account be informed of the nature of the medicine. 

In incurable cases accompanied by severe pain and in recurring 
cancers we must resort to the use of morphine, but this should be 
done very gradually, lest the time be reached too soon, when even 
morphine is of no avail. 


Uses 


Opium or morphine is used for a great many conditions. In 
fact, there is hardly a condition or disease in which this drug is 
not useful. It is used principally : 

1. To relieve pain. For this purpose it is the best and most 
reliable drug. 

2. To produce sleep, especially when the patient is unable to 
sleep on account of pain. 

3. To lessen peristalsis and produce constipation. 

4. To check the secretions, except the sweat. 

5. To lessen all forms of nervous excitement, such as delirium 
tremens, convulsions, tetanus, etc. 

6. To lessen coughing and to relieve an attack of asthma. 
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OPIUM 
Solid Preparations | 
Powdered Opium 0.03-0.12 Gm. gers. 4-ii 
(Opium Pulveratum) vet 
(Old form Opii Pulvis) 
This contains 12% of morphine. = 

Deodorized Opium 0.03-0.12 Gm. grs. $-ii 


(Opii Deodorati) 


This contains 12% of morphine, but its odorous substances have 
been removed. 


Pill of Opium 1 pill 
(Pilula Opii) 

Each pill contains 0.06 Gm. (gr. i) of powdered opium. These 
pills must be freshly made, as otherwise they accumulate in the 
stomach and cause poisonous effects. 


Extract of Opium 0.015-0.06 Gm. gr. $-i 
(Extractum Opii) 


This contains 20% of morphine. 


Powder of Ipecac and Opium 0.6 Gm. grs. x 
(Pulvis Ipecacuanhae et Opii) 
(Dover’s powder) 


Each powder contains 0.06 Gm. (gr. i) of ipecac and of opium, and 
0.5 Gm. (g rs. viii) of milk sugar (it contains 10% of opium). Dover’s 
powder is taken at night in hot lemonade; to break up a cold. It 
increases the perspiration very freely. 


Troches of Licorice and Opium 
(Trochisci Glycyrrhizae et Opii) 
(Wistar’s cough lozenges) 


Each lozenge contains gr. 4 of opium. It is used to lessen cough. 


Pantopon 0.0075-0.02 Gm. gr.3-4 
This is a mixture of the hydrochloride salts of all the alkaloids of 
opium. 
For Local Use 
Opium Plaster 
(Emplastrum Opii) 
This contains 6% of opium. 
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Liquid Preparations 
Lead and Opium Wash 


This is an old preparation containing tincture of opium and lead 
acetate. It is applied in the form of wet dressings. 


Tincture of Opium 0.3-1.0 c.c. m. V-Xv 
(Tinctura Opii) 
(Laudanum) 


This contains 10% of opium. 


Tincture of Deodorized Opium 0.3-1.0 c.c. m. V-Xv 
(Tinctura Opii Deodorati) 
(MecMunn’s elixir) 


This is now the official Tincture of Opium of the U. 8. Pharmacopeia. 
It contains 10% of opium. It contains no narcotine, and no odorous 
principles, and is therefore more pleasant to take. 


Camphorated Tincture of Opium 
(Tinctura Opii Camphorata) For Adults 4.0-16.0'¢.c. Ji-iv 
(Paregoric) For Children ; 

Under 1 year 0.06-0.3 c.c. m. i-v 

aif 2 years 0.38-1.0 c.c. m. v—xv 

“3 “  0.3-1.3 ¢.c. m. v—xx 

“5 “ 0.8-1.6 ¢.c. m. v-xxv 

* 10° -1.0=2°0 Cie mkexvexxx 


Paregoric is a 1 to 250 solution of opium and contains 0.12 Gm. 
(grs. ii) of opium to 30.0 Gms. or (3i), together with camphor, benzoic 
acid, oil of anise, and glycerin. It is the best preparation of opium 
to use for children. 


Tincture of Ipecac and Opium 0.3-1.0 c.c. m. V—Xv 
(Tinctura Ipecacuanhae et Opii) 
(Tincture of Dover’s powder) 


This contains 10% of opium. 


Wine of Opium 0.3-1.0 c.c. m. V-Xv 
(Vinum Opii) 

This is flavored with cinnamon and cloves. 
Acetum Opii 0.3-1.0 c.c. m. V-Xv 


(Black drop) 
This is a mixture of opium extract and dilute acetic acid. 
Compound Tincture of Opium 4.0 c.c. 31 


(Tinctura Opii Composita) 
(Squibb’s diarrhoea mixture) 


This contains tincture of opium, tincture of capsicum, spirit of 
camphor, chloroform, and alcohol. 


~The effects of opium are due principally to the morphine Gren 7, 

it contains. They differ slightly from those of opium in the . 

following ways: “ 
1. Morphine is much more rapidly absorbed, and therefore acts 

more rapidly. 

2. It can be given hypodermically. 

3. It does not increase the secretion of sweat as much as opium. 

4. It is not as constipating as opium. 


~ 


~ 


PREPARATIONS 
Morphine . 0.008-0.03 Gm. gr. 4-4 
(Morphina) 
Morphine Sulphate 0.008-0.03 Gm. gr. 4-4 
(Morphinae Sulphas) 
Morphine Hydrochloride 0.008-0.03 Gm. gr. 4-4 
(Morphinae Hydrochloridum) ‘ 
Compound Morphine Powder 0.3-1.0 Gm. grs. V-Xv 


(Pulvis Morphinae Compositus) 

(Tully’s powder) 

This contains morphine sulphate, licorice powder, and camphor. 
Magendie’s solution of morphine. 

This is a 1 to 30 solution of morphine sulphate (or grs. xvi to the 
ounce), which is very commonly used for hypodermic administration. 
It should always be fresh, as a fungus often grows in old solutions and 
makes it unfit for use, or may change the morphine to apomorphine. 
U. S. Solution of Morphine 4.0-16.0 c.c. 3i-iv 


This is a 1 to 500 solution of morphine sulphate (or gr. i to the 
ounce). It is an old unofficial preparation which is still used in some 
hospitals. 

CODEINE 


Codeine, one of the active alkaloids of opium, is a compound 
of morphine (methylmorphine). Its effects are similar to those 
of morphine, with the following differences : 

1. It does not produce sleep as readily as morphine, and the 
sleep is very light. 

2. It does not make the breathing as slow as morphine does 
and is therefore safer. 

3. It does not produce constipation. 

4, It is not so apt to induce a habit. 
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PREPARATIONS 
Codeine 0.015-0.06 Gm. gr. t-i 
(Codeina) 
Codeine Sulphate 0.015-0.06 Gm. gr. ti 
(Codeinae Sulphas) 
Codeine Phosphate 0.015-0.06 Gm. gr. +-i 
(Codeinae Phosphas) 
Eucodin 0.06 Gm. er. i 


(Methyl Codeine Bromide) 


This is used like codeine, to lessen coughing, but it is said to increase 
the secretion of mucus. 

Papaverine is one of the alkaloids of opium which is used principally 
to relax involuntary muscles. (See page 416.) 

Narcotine, one of the alkaloids of opium, causes muscular twitchings, 
and thebaine, another alkaloid, acts like strychnine, causing con- 
vulsions. Both of these alkaloids are not used in medicine. 


ARTIFICIAL ALKALOIDS OF MORPHINE 


The following alkaloids are made artificially, by the action of 
various chemical substances on morphine. 


HEROIN 

This is an artificial alkaloid made from morphine by its combina- 
tion with an organic salt of acetic acid (diacetyl morphine hydro- 
chloride). Its effects are similar to those of morphine with the 
following differences : 

1. It makes the breathing slower than morphine does. 

2. Itis used principally to lessen coughing. It does not produce 
sleep as easily. 

The heroin habit has become very common, because of the 
difficulty in obtaining morphine. It is usually taken by snuffing 
heroin powder up into the nose. The symptoms are like those of 
the morphine habit. 


PREPARATIONS 
Heroin 0.0025-0.01 Gm. gr. st 
(Heroina) 
Heroin Hydrochloride 0.0025-0.01 Gm. gr. s-4 


(Heroinae Hydrochloridum) 
Dionine 


This is an artificial alkaloid made from morphine (ethyl morphine). 
Its effects are similar to those of codeine. It is safer than morphine. 


0.015-0.06 Gm. 


yas (Dionina) Bk y _ 
: Peronine men ; 
: ; a: oh 
This is a substance which has the same effects as dionine. It is 
given in the same doses. : i 


CANNABIS OR CANNABIS INDICA (INDIAN HEMP) 


Cannabis or cannabis indica is a resinous substance obtained from 
the flowers of the Cannabis sativa or Indian hemp, a plant growing in . h 
India, Egypt, and the southern part of the United States. a 

It is used as an intoxicant in various forms in most of the Eastern 
countries. In India, the dried plant is used for smoking, either alone 
or with tobacco, and is called gunjah or bhang. Churrhus or hashish 
is an intoxicating drink containing the resinous juice, which is used 
in Arabia and Egypt. The resinous substance is often flavored with 
sugar or honey, and made into a confection. The active principle of 
cannabis indica is said to be a red oil or resin called cannabinol. 


Uses 


Cannabis indica acts like opium and is used to relieve pain and to 
produce sleep as a substitute for morphine, in neuralgia, painful men- 
-struation, chorea, hysteria, etc. It is an unreliable drug, however, 
as many of its preparations are inactive. Preparations made from 
plants grown in warm climates are usually better. 


Effects of Large Doses 


When cannabis indica is taken in large doses, or when it is smoked, 
it usually produces a characteristic state of pleasure and exhilaration 
which accounts for its frequent use as an intoxicant. 

Very soon after taking a large amount of hashish, the individual 
passes into a drowsy state, during which he has vivid dreams, and 
forgets everything — cares, worries, troubles, events which occur 
about him. He has beautiful visions and is usually joyful and happy. 

These dreams are more marked in the languid oriental people. 
Europeans or Americans, unless they are particularly emotional, 
usually do not have such extravagant dreams, but merely become 
joyful and happy. 

During the state of exhilaration, ideas arise so rapidly that time 
seems to pass much faster than it actually does. Events which 
usually last hours seem to occur in several minutes. This state 
lasts for a short time, perhaps an hour, and the patient then falls 
into a normal, quiet sleep from which he can be readily awakened. 
Sometimes the individual has a sense of impending death. Occasion- 
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ally the devotee has a dual personality; he feels as if he were two 
different persons at the same time. 

Cannabis indica is given in the form of the extract in doses of 
0.015-0.06 Gm. (gr. 4-1) or in the form of a tincture in doses of 1.0- 
2.0 c.c. (m. xv—xxx). 


LACTUCARIUM 


Lactucarium is the dried milky juice obtained from the Lactuca 
virosa, or garden lettuce. It is occasionally used as a substitute for 
opium, to relieve pain and produce sleep. It is given in the form of a 
tincture, in doses of 0.6-4.0 Gms. (m. x—-3i) or as a syrup. 


OTHER ANALGESICS 


The coal tar drugs or the Analgesic Antipyretics are used prin- 
cipally for the relief of nervousness and headache but they also 
slightly relieve pain. They were originally used to reduce tempera- 
ture. The following are the coal tar substances most commonly 
used : 


Antipyrine Amidopyrine 
Acetanilid Aspirin 
Phenacetin 


GENERALE CEREBRAL DEPRESSANTS 
THE BROMIDES 


The bromides are crystalline salts formed by the combination 
of an alkali, such as potassium, sodium, ammonium, etc., with 
hydrobromic acid. This is an acid formed from bromine, an ele- 
ment found in sea water. 

(Every salt consists of two parts: the part derived from the alkali, 
which is called the base; and the part derived from the acid, which 
is called the acid radicle. For example, in potassium bromide, the 
potassium is the base, and is derived from the alkali. The bromide is 
the acid radicle and is derived from the acid. Every salt when in 
solution is decomposed into two or more electrical, readily absorbable, 
elements, or ions, as they are called. Each of these ions produces 
separate and different effects.) 


The effects of the bromides are due principally to the acid radicle, 
or bromide ion. The base of the salt may also produce effects. 
Each of the bromide salts, therefore, produces a somewhat different 
effect according to its base. 

Potassium bromide is a salt formed by the combination of 
potassium and hydrobromic acid, or by a chemical reaction of 


some of their salts. t act t of the | 
is the preparation commonly ‘used. ere 


Appearance of the Patient 


About fifteen or twenty minutes after administering prepara- is 
tions of bromides a nervous or excitable patient gradually becomes 


calm and quiet. If given to a patient who has tremors or con- 
vulsions, these are lessened or prevented from recurring. If it is 
given around the patient’s usual bedtime, he may go to sleep. 
If the bromides are given continuously for some time, the patient 
becomes less active and the sensations, especially that of pain, 
become diminished. He manifests little interest in what is going 
on about him and he becomes forgetful. 


ACTION 
Internal Action 


In the Mouth. The bromides have a salty taste and make the 
throat less sensitive, so that when it is touched, vomiting is not so 
apt to occur. 

In the Stomach and Intestines. No effect is produced except 
occasional nausea. , 

Action after Absorption 


The bromides are absorbed through the mucous membrane of 
the stomach and intestines, usually in a few minutes. They are 
also readily absorbed from all mucous membranes. After absorp- 
tion, they affect principally the nervous system. 

Action on the Nervous System. The bromides lessen the 
activity of the entire nervous system: the brain, the spinal cord, 
and the nerves. 

They lessen twitchings of muscles and muscular contractions. 

They slightly relieve pain and produce sleep especially in nerv- 
ous patients. They make the mental activities rather sluggish. 

They lessen nervousness and emotional excitability. They are 
especially useful to calm and quiet emotional and hysterical 
patients. 

They lessen reflex actions and sexual excitability. 

Action on the Circulation. In the ordinary doses bromides have 
no effect, but when the heart is over-active as a result of nervous- 
ness, they will lessen the rapidity of the pulse. In large doses, 
potassium bromide makes the heart beat slower and weaker, due 
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to the potassium part of the salt. The other bromides do not 
affect the heart. 

Action on the Respiration. In ordinary doses the bromides may 
lessen coughing. Large doses make the breathing slow and 
shallow. 

Excretion 


The bromides are very slowly eliminated from the body, mainly 
in the urine, in the sweat, and by all the mucous membranes. It 
usually takes about 24 to 72 hours for the bromides to be entirely 
excreted, often even weeks. 


Poisonous Effects 


Acute poisoning from the bromides does not occur. Since they 
are rapidly absorbed, but very slowly excreted, when adminis- 
tered continually for a long time the bromides may accumulate 
in the body, and cause cumulative symptoms, or “ bromism.” 


Symptoms of “ Bromism ”’ 


The symptoms may appear gradually or suddenly. They are 
due principally to the exaggerated effects of the bromides, and 
to the effects on the various tissues and organs through which 
they are excreted. For example, the rashes which occur are due 
to the excretion of the drug through the skin. 

1. Skin Eruptions. These consist principally of groups of 
pimples on the face (acne) ; or reddish blotches scattered over the 
skin. 

2. Loss of appetite, salty taste in the mouth, bad breath, and 
disturbed digestion. 

Constipation. 

Drowsiness. 

Stupid, dull expression on the face. 

Depressed spirits, even melancholia. 

The eyes look heavy and dull. 

The patient manifests no interest in his surroundings. 
Slow, uncertain gait. 

10. Slow, stammering speech, often words are forgotten and 
mispronounced. 

11. Very poor memory, even recent events are forgotten. 

12. Slow pulse. 

13. Lessened reflexes (touching the conjunctiva of the eye does 
not cause winking, etc.). 


eee ea 


3 “When the nares are nerd the sy tor n 
appear. Cathartics and hot baths help to eliminat: the 
easily. 


Comparative Action of Bromides © Re 


Potassium bromide is the most active salt, but in large doses. 
it may weaken the heart action and cause a slow, weak pulse. 
Ammonium bromide may make the pulse and breathing faster. 
Lithium bromide is apt to upset the stomach. It is said to — 
increase the flow of urine. 
Sodium and Strontium Bromide produce only the effect of the t 
bromide. ; vi 
Uses ; ot 


The bromides are used to lessen overactivity of the brain in to i 
following conditions : 

1. To prevent epileptic convulsions. 

2. To relieve the muscular twitchings of chorea (“ St. Vitus’ 
dance ”’). 

3. To relieve emotional conditions, nervousness, or excitability, 
in neurasthenia, and the nervous symptoms of hyperthyroidism. 

4. To produce sleep when the insomnia is due to nervousness. 

5. To lessen sexual excitement. 

6. To make a rapid pulse slower, and to lessen nervous heart 


action. 

PREPARATIONS 
Potassium bromide 1.0-4.0 Gms. grs. xv—3i 
(Potassii Bromidum) 
Sodium Bromide 1.0-4.0 Gms. gers. xv—3i 
(Sodii Bromidum) 
Ammonium Bromide 1.0-2.0 Gms. grs. XV-Xxx 
(Ammonii Bromidum) 
Lithium Bromide 1.0-2.0 Gms. grs. XV-Xxx 
(Lithii Bromidum) 
Strontium Bromide 2.0-4.0 Gms. grs. xxx-3i 
(Strontii Bromidum) 
Calcium Bromide 2.0-4.0 Gms. grs. xxx-3i 
(Calcii Bromidum) 
Dilute Hydrobromic Acid 2.0-12.0 Gms. gs. Xxx-3ilii 


(Acidum Hydrobromicum Dilutum) 


This is a 10% solution of hydrobromic acid. About 7.0 c.c. of this 
solution is equal to 1.0 Gm. of potassium bromide. 
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Monobromated Camphor 0.3-0.6 Gm. grs. V—x 
(Camphora Monobromata) 


This preparation is used to lessen the nervousness in hysteria, 
neurasthenia, and sexual excitement. Its effect is due mainly to the 
camphor. 


Adalin or Carbromal 0.3-0.6 Gm. _ grs. v-x 


This is an organic bromide salt (brom diethyl acetylcarbamide). 
It produces the same effects as the other bromides. 


New and Nonofficial Preparations 


Brometone 0.3 Gm. ers. V 


This is an organic bromide salt (acetone bromoform), which is said 
not to cause cumulative symptoms. 


Bromipin or Bromiol 1.3-10.0 Gms. gis. xx—3iiss 


This is a combination of bromine and sesame oil. It usually comes 
either in a 10 or 334% solution. It is absorbed slowly, and produces 
gradual effects. It is claimed that it will not cause cumulative 
symptoms. It is given in syrup flavored with peppermint water. 


Bromo Mangan 4.0-16.0 c.e. 3i-iv 

This is a compound of iron, manganese, bromine, and peptones. 
It contains about 11% of bromine. It is used to sooth nervousness 
and to build up nervous patients. 


Brovalol 0.25-0.75 Gm. grs. iv—xii 

This is a compound of a valeric acid salt and bromine. It is used 
to soothe nervous patients, and is said to be more effectual than either 
the valerian preparations or the bromides alone. 


Sabromin 0.5-4.0 Gms. gers. vili-3i 

This is an organic salt formed by the combination of calcium and 
dibrombehenic acid. It produces the same effects as the other 
bromides, but they occur more slowly and last longer. It is said to 
have a more pleasant taste and not to upset the stomach. It usually 
comes in tablets, each containing 0.5 Gm. (grs. viii). 


Triple Bromides 


This is a tablet containing 0.4 Gm. (grs. vi) of sodium and potassium 
bromide with 0.2 Gm. (grs. iii) of ammonium bromide together with 
sodium bicarbonate and tartaric acid to make it effervesce. It is 
administered by dissolving in a tumblerful of water. 


ANTISPASMODICS (ANTIHYSTERICS) 


Antispasmodics or Antihysterics are drugs which relieve 
vousness.” Nervousness is a group of symptoms which occur in 


“ ner- 


nystora and neurasthenia. — ‘10ns 
susceptible to all sensory nee md ieee are more |Or 
They are usually restless, they lack concentration, and ait 7 
sleeplessness. They are more irritable and have all sorts of indefi- 
nite pains and aches. These symptoms are relieved by many of = 
drugs in this group in an unknown way; probably by suggestion. — 
Most of the substances have a very strong, unpleasant odor, which = 
makes the patients think they are taking a very efficient remedy ~ 
and the symptoms therefore improve. is 
Because these drugs often relieve the nervous twitchings of the k 
muscles, as well as the other symptoms of neurasthenia or hysteria, 
they are often called antispasmodics, ~ 


VALERIAN 


Valerian is obtained from the roots and underground stems of 
the Valeriana officinalis, a European plant. Its active principle 
is a volatile oil which has a very unpleasant odor, especially when 
it is old. It also contains valerianic acid and other substances. 
It was formerly used in England as a perfume. 

When given internally, it produces the following effects : 

1. It has an unpleasant taste and odor, it checks the formation, 
and aids in the expulsion, of gas from the stomach (carminative 
action). 

2. It allays nervousness, and makes the patient calm and quiet ; 
probably because of its unpleasant taste and odor. 

3. Large doses may make the pulse a little faster and stronger. 

4. It is said to increase the sweat and the urine. 


PREPARATIONS 
Fluidextract of Valerian 2.0-4.0 e.c. 33-1 
(Fluidextractum Valerianae) 
Tincture of Valerian 4.0-12.0 e.c. i-ili 
(Tinctura Valerianae) 
Ammoniated Tincture of Valerian 4.0-12.0 c.c. 3 i-iil 


(Tinctura Valerianae Ammoniata) 


New anp NoNoFFICIAL PREPARATIONS 


Valyl 0.12 Gm. grs. ii 
(Valeryldiethylamidum) 


ion usually comes in “ pearls,” two or three of which are given after 
meals, 
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Validol 0.6-1.0 ¢.c. m. X-XV 
(Menthyl Valerianate) 


This is a compound of menthol and valerianic acid. It acts like 
valerian, but is much more pleasant to the taste and has a marked 
carminative action. It is best given in 10 to 15 drop doses on a lump 
of sugar. 


Validol Camphorate 0.6-1.0 c.c. ~ m. X-Xv 


This acts like validol, but because of the camphor which it contains, 
it is believed to strengthen the heart, and it relieves pain when applied 
locally. 


Bornyval 0.25-0.75 c.c. m. iv—xii 


This is Borneol isovalerate, which forms a large part of the oil of 
valerian, the active principle of valerian. 


MUSK (MOSCHUS) 


Musk is the dried secretion of the glands situated in front of the 
prepuce of the Moschus moschiferus, or the musk deer of Thibet. 
It is a dark brown substance, with a very strong characteristic odor. 

Owing to the difficulty of obtaining a reliable preparation, musk 
often produces no effects. If the preparation is a good one, it pro- 
duces the following effects : 

1. It relieves nervousness and calms and quiets the patient. 

2. It is said to make the pulse stronger and faster. 

3. It often relieves hiccough. 

Larger doses have occasionally caused headache, dizziness, con- 
fusion, and muscular twitchings, followed by sleep. 


PREPARATIONS 
Musk (powder) 0.5-1.0 Gm. gers. vili-xv 
(Moschus) 
Tincture of Musk 4.0-8.0 c.c. 3i-i 


(Tinctura Moschi) 
HUMULUS LUPULUS (HOPS) 


Hops are the dried cones which consist of scales, of the Humulus 
lupulus, or hop vine, a plant growing in England, northern Europe, 
and the United States. At the base of the scales there is a yellow 
powder called lupulin. The active principle of hops is a volatile oil. 

When locally applied, hops relieves pain and causes redness of the 
skin. 

When taken internally, it produces the following effects : 

1. It increases the appetite and aids digestion. 

2. It is soothing to the brain and lessens nervousness, and may 
even produce light sleep. 

3. It contracts mucous membranes. 

4. It is said to increase the perspiration. 


nope are eae sited in th form of b 
hops. The bags are soaked in water and wrun wrung out, 
heated and used dry. They are then applied locally. 

Pillows made from hops are used to induce sleep. 


PREPARATIONS 
‘Lupulin (powder) 0.3-1.2 Gm. grs. V-XXx 
(Lupulinum) 
Fluidextract of Lupulin 2.0-8.0 c.c. 54H 
(Fluidextractum Lupulini) 
Oleoresin of Lupulin 0.1-0.3 Gm. ~~ grs. id-v 
(Oleoresina Lupulini) 


PROGRESSIVE CEREBRAL DEPRESSANT 
ALCOHOL (ALCOHOL ETHYLICUM) 


Alcohol is a colorless fluid which evaporates very quickly. It 
has a pungent odor, and a burning taste. It burns very easily 
with a blue flame, and it is often used for heating purposes. 

Alcohol is formed by the growth of the yeast plant (a vegetable 
organism) in a solution of fruits or vegetables containing sugar. 
This process is called fermentation. Starchy fruits or vegetables 
also produce alcohol on fermentation, because the starch is changed 
to sugar, which is then fermented by the yeast. The growth of 
the yeast plant changes the sugar to alcohol and carbon dioxide. 

Some alcoholic preparations are made by distillation. The 
fermented fruit, rye, or corn is heated in a large vat. Since the 
alcohol evaporates very easily, it turns to vapor when it is heated. 
The vapor then passes along a series of tubes into a cool recep- 
tacle, where the vaporized alcohol again becomes fluid. Distilled 
liquors are made in this way. 


Appearance of the Patient 


After an ordinary dose of any alcoholic liquor, such as whisky 
or wine, the pulse becomes rapid and bounding and the breathing 
is deeper. The face is flushed, the eyes are bright, and there is a 
feeling of warmth. When larger quantities are taken, in addition 
to these effects, the individual usually becomes cheerful, is satisfied 
with himself, his surroundings, and those about him. He is per- 
haps more active and more talkative. 
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ACTION 


Local Action. Applied to the skin, alcohol causes redness and 
itching. It hardens the skin, checks perspiration, and acts as an 
antiseptic. Because it evaporates quickly, it makes the skin feel 
cold. If its evaporation is prevented, however, or if the skin sur- 
face is injured, alcohol is irritating. 

On Mucous Membranes. It causes a burning sensation and is 
astringent and irritating. 


Internal Action 


In the Mouth. Alcohol has a burning taste, it increases the 
flow of saliva, and irritates the lining membrane of the mouth. 
Strong preparations, such as whisky, often cause a burning sen- 
sation in the throat and cause a fit of coughing, and a flow of tears 
from the eyes and nose. 

In the Stomach. Small quantities of weak alcoholic drinks, 
such as beers or wines, aid the appetite and increase the secretion of 
gastric juice. Larger doses check the secretion of gastric juice 
and aid the expulsion of gas (carminative action). Strong solu- 
tions irritate the stomach and duodenum. 

In the Intestines. Some preparations of alcohol, such as brandy, 
check diarrhoea. Excessive doses may produce mild bowel move- 
ments. 

Action after Absorption 

Alcohol is very rapidly absorbed, usually in about fifteen 
minutes. Most of it enters the blood through the lining membrane 
of the intestine, but a small part passes through the mucous mem- 
brane of the stomach. 

After absorption, alcohol affects principally the circulation, the 
respiration, and the brain. 


Action on the Circulation 


The effects of alcohol on the circulation are reflex and direct. 
The reflex effects occur from the local action on the mucous mem- 
branes and appear before the alcohol is absorbed. The direct 
effects occur after absorption. 

Immediate Reflex Effects. Almost immediately, but evanes- 
cently, after administration of an alcoholic preparation by mouth 
or hypodermically, the heart beats faster and somewhat stronger, 
causing a rapid bounding pulse. At the same time the skin 
becomes flushed by dilatation of its blood vessels. 
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These effects are reflex and are the result of the local irritation in 
the mouth or at the site of injection, which start impulses to the © 
medulla of the brain. The medulla responds to these impulses by 
sending other impulses to the heart to make it beat faster and stronger, 
and to the blood vessels to make them dilate. 


Effects after Absorption. After absorption alcohol makes the 
heart beat slightly stronger and faster. It increases the contrac- 
tions of the heart muscle and lessens the impulses sent from the 
medulla to slow the heart. In large doses it lessens the contrac- 
tions of the heart muscle. 

In weakened conditions alcohol may act as a food, supplying the 
heart with energy and thus increasing its muscular contractions. 

Action on the Respiration. In large doses alcohol makes the 
breathing deeper and more rapid. 

Action on the Nervous System. Alcohol progressively lessens 
the action of the brain. It begins by affecting the highest intel- 
lectual activities, such as will power, judgment, and reasoning. It 
then affects the motor and sensory functions. Finally it lessens 
the action of the entire brain and of the medulla as well. Ordi- 
nary doses may act as a sedative to some people. 

The effects on the brain are usually noticed only after taking 
large quantities of alcoholic drinks. This effect is shown by the 
talkative, careless speech, the incoédrdinated, staggering gait, the 
coarse, uncontrolled laughter, and finally by coma with stertorous 
breathing (see poisonous effects). 


Although the symptoms that result from large doses of alcohol are 
apparently those of increased brain activity, and this is the view held 
by some, the general consensus of opinion, based on actual psycho- 
logical experiments, is that they result from lessened brain activity. 

The normal civilized individual is under constant restraint, his 
thoughts, his speech, his acts, even his muscular movements have been 
so regulated and sensitized by training and intellectual development 
that his actions follow certain standards. 

Alcohol begins by removing this normal restraint. The over- 
confidence in the ability to do what the individual is manifestly 
unable to do, the uncalled-for movements, the incoherent speech, 
the coarse emotions, all bespeak a removal of restraint, or inhibition. 
It is evidently the result of diminished activity of the most highly 
developed and the most recently acquired mental functions of the 
brain. In other words, the effects of civilization are suddenly 
removed, the individual’s actions approach those of uncivilized bar- 
barians with a low grade mentality. 

The removal of the normal restraint accounts for the greater play 
of the purely physical motor functions of the brain. But even these 
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actions do not occur in a systematized, codrdinated normal fashion, 
as is evident from the boisterous laughter, the uncalled-for tears, the 
apparently purposeless, staggering gait. The terminal muscular 
relaxation, the stupor and coma are conclusive effects of lessened 
brain action. 


Effect on Temperature. Alcohol lowers the temperature because 
the dilated blood vessels of the skin make the body lose heat. 

Effect on Nutrition. Alcohol has a distinct food value. 1 gram 
of alcohol produces 7 calories, and 1 c.c. of whisky produces 4 
calories. About 90% of the alcohol absorbed is used up in the 
body. It combines with oxygen and is changed to carbon dioxide 
and water. In this way it provides energy for the activity of the 
body cells. It is able, therefore, to take the place of such foods 
as carbohydrates (starches, sugars) and fats. 

It is only suitable for temporary use, however, as in fevers, 
because if given for a long time, alcohol injures the various organs 
and tissues of the body. This may neutralize any effect it may 
have as a food. ; 

Action on the Kidneys. Alcohol slightly increases the flow of 
urine. 

Excretion 

About 90% of every dose of alcohol is used up in the body. 
The rest is rapidly eliminated by the kidneys, the lungs, and the 
skin, in the urine, the expired air, and the sweat. 


Acute Alcoholism 


Acute alcoholic poisoning results from drinking alcoholic liquors to 
excess. The effects constitute the familiar and far too common 
picture of drunkenness. 

Symptoms 


The effects may be divided into two stages: The stage of excite- 
ment, in which all the higher functions of the brain are lessened, and 
the stage of stupor, when all the brain actions are diminished. 


Excitement Stage 


The excitement may be increased and is often due to the brilliant 
surroundings in which alcoholic drinks are usually indulged. They 
may be entirely absent when taken under less inspiring conditions. 

The individual is usually talkative; his thoughts flow freely, 
perhaps too freely. The speech may be brilliant, but it is careless, 
loud, coarse, and incoherent. It is not logical and there is a poor 
choice of words or sentences. The words themselves may not be 
spoken distinctly. The individual becomes jolly, or boisterous, and 
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a fit of tears or a 
and sensual. He usually moves about in an -undigi 
but his gait soon becomes unsteady and staggering. The tacn 
usually flushed and the pulse and breathing are rapid. . 

When larger quantities are taken, the staggering gait becomes 
very marked, nausea and vomiting occur, and the patient passes into — " 


The Stage of Depression 


The individual falls into a deep sleep from which he can only be 
awakened with great difficulty (stupor). All the sensations are 
lessened and he may not feel pain. The muscles are relaxed; and 
this frequently saves him from a fracture after a severe fall. The 
face is blue, the breathing is slow and snoring in character (stertorous), 
and the pulse is rapid, strong, and bounding. Frequently there is 
loss of control of the rectum and bladder. 

When awakened, he is usually dull and stupid and falls heavily 
back to sleep again. Finally he passes into a condition of coma (a 
deep sleep from which he cannot be aroused) and collapse, with a 
rapid, weak, thready pulse, and dies. 

The effects of overdoses of alcohol vary in different individuals. 
Some become sentimental, others quarrelsome, and still others fall 
asleep and have no excitement stage at all. Fatal results have 
occurred from a dose of 500 c.c. (1 pint) of whisky. 


TREATMENT 


The stomach should be washed out. 

Give artificial respiration if the breathing is slow and shallow. 
Apply cold applications to the head. 

Keep the patient warm. 

Stimulants, such as strychnine, caffeine, or a hot coffee enema are 
usually given. 


CU ee 


Chronic Alcohol Poisoning, ‘ Alcoholism ”’ 


Chronic alcohol poisoning results from habitually taking alcoholic 
liquors, especially distilled liquors, such as whisky, gin, etc., which 
contain large percentages of alcohol. Although it may also occa- 
sionally result from the habitual use of beers or wines. 

The injurious effects of alcohol are due to the fact that, when 
taken habitually, it dissolves some of the substances in the functioning 
cells of the various organs of the body. As a result, many of these 
cells are destroyed and replaced by connective tissue. The organ 
thus affected is then unable to perform its work as well as before, and 
the patient suffers from various symptoms as a result of it. 

The organs usually affected are the stomach, the liver, the blood 
vessels, the nervous system, and the kidneys. 
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When chronic alcoholism affects the stomach, chronic gastritis may 
result, with digestive disturbances. The effect of the prolonged use 
of alcohol on the liver produces cirrhosis of the liver, a condition where 
connective tissue replaces many of the cells of the liver, interfering 
with the circulation in the liver and abdomen, frequently resulting 
in accumulation of fluid in the abdomen. The latter condition is 
called ascites. 

Arteriosclerosis, or hardening of the arteries, with symptoms of 
disturbance in the circulation and various organs of the body, also 
results. 

Myocarditis, a chronic inflammatory condition of the heart, in 
which the heart muscle fibers are replaced by connective tissue, may 
develop. 

Chronic nephritis or Bright’s Disease, which is due to the formation 
of connective tissue in the kidneys, may also result. 

The brain and other parts of the nervous system may be affected 
by chronic alcoholism, producing various diseases of the nervous 
system, and even insanity. 


Delirium Tremens 


This is a special kind of temporary alcoholic insanity, which occurs 
in habitual drinkers when they receive any shock. This may be 
the result of an injury, haemorrhage, an infectious disease, or a surgical 
operation. The symptoms are due to the sudden deprivation of the 
patient’s usual amount of alcohol. 

The most common symptoms are hallucinations of the various 
senses, abnormal fears, tremors of the muscles, and excitement. 

The patient often sees various animals, such as snakes, rats, dogs, 
etc., before him (hallucinations of sight), or he feels them creeping 
upon him (hallucinations of touch). He may hear voices and he is 
constantly talking to the imaginary persons who seem to be speaking 
to him. The patient usually has twitching of the muscles of the 
extremities and is afraid of everybody about him. 

Delirium tremens may be avoided by giving alcohol regularly to 
those patients who take it habitually, whenever they are subject to 
any shock, or when they are undergoing a surgical operation. 


Uses 


Locally, alcohol is used for the following effects : 

1. To harden the skin and prevent bed sores. 

2. As an antiseptic; 50-70% alcohol is the best preparation for 
such use. 

Internally, alcohol is used in the following conditions : 

1. As a cardiac and respiratory stimulant in cases of fainting, 
shock, and collapse. Whisky and brandy are the preparations 
used for this purpose. 
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2. To check a cold after exposure, whisky or brandy in hot | 


water relieves the congestion of the internal organs, by widening 
the vessels of the skin. 

3. In acute infectious Abe such as influenza, pneumonia, 
typhoid fever, septicaemia, or pyaemia, whisky may be given as 
a food to reduce fever, to lessen nervousness, and to induce quiet 
and sleep, and as a heart stimulant. 

In such cases, the pulse will become slower, the temperature is 
lowered, the breathing becomes slower and deeper. The delirium 
and other nervous symptoms are lessened, and sleep is induced. 
The tongue becomes moist and the skin perspires more pro- 
fusely. 

When these effects are produced, alcohol is acting favorably. 
When, however, the pulse becomes rapid, the delirium, restless- 
ness, uneasiness, and other nervous symptoms, are increased; the 
sleeplessness increases and the tongue and the skin remain dry, 
the alcohol is acting unfavorably, and the symptoms should be 
reported to the physician. 

4. In convalescence, it is given as a food and for its soothing 
effect. In poisonous snake bite, alcohol, in the form of woe 
or brandy, is frequently given in very large doses. 

5. Beer, brandy, or whisky and water, may be given at bed- 
time to produce sleep, especially when the inability to sleep is due 
to mental work or nervous strain. 

6. Brandy occasionally checks diarrhoea. 

7. Dilute alcohol is a very valuable antidote for carbolic acid 
poisoning. 

Tolerance 


Individuals who take alcoholic beverages habitually can take 
large quantities of such drinks without developing the usual poison- 
ous symptoms. This condition is known as tolerance for alcohol. 
To obtain effects in such individuals, very large doses must be 
given, often even more than twice the usual dose. 


Administration 


For local use the preparations of alcohol are used. 

For internal use alcoholic liquors are principally used. 

For temporary use and for immediate effects the distilled liquors, 
such as whisky or brandy, are used. They are best given hot, 
undiluted. Ordinarily, however, brandy or whisky is best given in 
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a glass of vichy or seltzer filled with cracked ice, or with milk and 
egg in the form of a milk punch or egg nogg. 
In collapse brandy and whisky are frequently given hypoder- 
mically. 
For continued use the fermented liquors such as wine or beer 
are used. - 
PREPARATIONS 
For Locat Use 


Alcohol 
(Alcohol) 


This contains 95% of ethyl alcohol by volume, and 92% by weight. 
It is used for rubbing the skin, to prevent bed sores. It is also used 
for burning purposes in alcohol lamps. 


Absolute alcohol 
(Alcohol absolutum) 


This contains 99% of ethyl alcohol. It is not ordinarily used, except 
by pharmacists and in laboratories. 


Diluted alcohol 
(Alcohol dilutum) 


This contains about 50% of ethyl alcohol by volume and about 41% 
_by weight. This is the best preparation to use as an antiseptic. 


For Internat Use 


Alcoholic Beverages 
Distilled Liquors 


Whisky 15:0) c.ct 3 
(Spiritus Frumenti) 


This contains about 44 to 50% of ethyl alcohol by weight, and 
about 50 to 56% by volume. Whisky is made by distilling fer- 
mented grain or other starchy grains or vegetables. It should be at 
least four years old, because the fresh preparations are very irritating. 

There are several kinds of whisky: 

American whisky, made by distilling fermented rye and corn. 

Scotch whisky, made by distilling fermented barley. 

Irish whisky, made by distilling fermented potatoes. 


bole 


Brandy or Cognac J. 0c: 3t 
(Spiritus Vini Vitis, formerly Spiritus Vini Gallicl) 


This contains about the same percentage of alcohol as whisky. 
Brandy is made by distilling fermented unchanged juice of fresh grapes. 
It should be at least four years old, because the fresh preparations 
are too irritating. There are two kinds of brandy: pale and dark. 
The dark brandy contains caramel. 
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nett to the nomen and intestines, 
stipate and check diarrhoea. 


Rum 15.0 c.c. 54 


Rum contains the same percentage of alcohol as whisky. It is 


made by distilling fermented molasses. 


_ Gin 15.0 c.c. 34 : 
Gin contains about the same percentage of alcohol as whisky. It cad 

is made by distilling fermented rye, or barley, and flavoring with © 

juniper berries. Because of the juniper which it comeing gin increases 


the flow of urine (diuretic). 
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Fermented Liquors 
Wines 

Wines are fermented liquors made from grapes. Besides the 
alcohol, wines contain various acids, such as tartaric and tannic acids, 
and some volatile oils. There are several kinds of wines: 

White wines | Dry 

Sweet 
Red wines | Sparkling 


Dry wines are those which contain no added sugar. 

Sweet wines are those which contain sugar which has been added. 

Sparkling wines are those which are bottled before fermentation is 
complete. They contain carbon dioxide gas, and effervesce. 


White Wine (Vinum Album) 


White wines are made by fermenting grapes without the skins, 
stems, or seeds. They contain 7 to 12% of alcohol. 

The most important white wines are the following: 

Dry white wines, such as rhine wines. They contain about fie of 
alcohol. 

Sweet white wines, such as tokay wines. These contain about 
14% of alcohol. 

Sparkling white wines, such as champagne, which is a French white 
wine. Itis the most commonly used sparkling white wine and contains 
about 10% of alcohol. 


Red Wines (Vinum Rubrum) 
Red wines are made by fermenting colored grapes with the skins. 
They contain a larger percentage of alcohol than the white wines. 


Dry Red Wines: 
Claret 


This contains about 8-10% of alcohol. 
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Sherry (Vinum Xericum) 


Sherry contains about 15-20% of alcohol and is often made arti- 
ficially. 


Port Wine (Vinum Portense) 


This is the strongest red wine, and contains about 20-40% of 
alcohol. 


Sweet Red Wines: 


The most commonly used sweet red wines are burgundy and ma- 
deira. They contain from 6-20% of alcohol. 


Sparkling Red Wines: 


The most commonly used sparkling red wine is sparkling burgundy, 
which contains about 10% of alcohol. 


Uses of Wines 


The wines are not as stimulating as the distilled liquors, such as 
whisky or brandy. They are better suited, however, for continued 
use. They aid digestion when taken during meals. Sweet wines, 
however, are apt to disturb digestion. 

The wines contain tannic acid and contract mucous membranes 
(astringent action). They are therefore more constipating than the 
distilled liquors. 

Sparkling wines, such as champagne, are soothing to the stomach 
when given in small doses. They are not as stimulating to the heart. 
Champagne causes intoxication rapidly, in spite of the small quantities 
of alcohol which it contains. When taken in larger quantities it is 
apt to cause headache, pain in the stomach, nausea, hiccough, etc. 
Champagne should be given ice cold, in teaspoonful doses. It is 
particularly valuable in cases of nausea and vomiting, for example, 
after an operation. It is not so effective when the gas escapes. 
This may be avoided by inserting a special tap in the cork, and keeping 
the bottle on ice, upside down. 


Beers 


Beers are made by fermenting starchy grains. They are usually 
made by fermenting brewed barley malt (barley which has been made 
to grow by artificial means and the growth stopped) with hops. 

Ale, porter, and stout are the various kinds of beers that are used. 
They contain about 3-10% of alcohol with a large amount of solids, 
mainly sugar and starches. Because of the starches and sugar which 
they contain, beers are very nutritious. They occasionally disturb 
digestion, however. 

Since the advent of National Prohibition, beer, ale, and stout may 
not be prescribed. 

Liqueurs are preparations of volatile oils containing alcohol. Many 
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very small quantities of hydrocyanic acid. ‘a? a 
Various essences of flowers, such as eau de cologne, contain le ree 
amounts of alcohol. Cases of alcoholism occasionally occur from hes 
drinking eau de cologne, especially among women. ~ 


WoOoD ALCOHOL (METHYL ALCOHOL) 


Wood alcohol is made by the destructive distillation of wood. It 
is very inflammable, and because it is cheap it is used as a solvent 
for various substances. 

Wood alcohol is not used in medicine, but it is of interest because 
of its poisonous effects. This results from substitution, by unscrupu- 
lous manufacturers, of wood alcohol for ordinary alcohol in the manu- 
facture of essences such as soda water flavors, Jamaica ginger, witch 
hazel, bay rum, cologne, etc. Many patent medicines contain wood 
alcohol. Since the advent of prohibition the number of cases of wood 
alcohol poisoning have greatly increased because many beverages are 
prepared with wood alcohol as it is difficult to obtain ordinary alcohol. 


Wood Alcohol Poisoning 


There are two forms of wood alcohol poisoning: the acute poisoning 
and the chronic poisoning. The acute symptoms follow drinking of 
intoxicating or other liquors containing wood alcohol. The chronic 
symptoms result from the continued use of local applications con- 
taining wood alcohol. 


Acute Wood Alcohol Poisoning 
Symptoms 


The symptoms are due to the fact that wood alcohol is not oxidized 
in the body as is ordinary alcohol, but affects principally the brain and 
nerves. 

The symptoms begin like an ordinary alcoholic intoxication with 
excitement and exhilaration. This is followed by nausea, vomiting, 
dizziness, headache, dilated pupils, and delirium. 

Persistent coma and death may follow within a few hours or a few 
days. The patient may recover from the acute symptoms but may 
go blind from destruction of the optic nerve (optic neuritis). Blind- 
ness has resulted from as little as five teaspoonfuls and death from 
half a pint of wood alcohol. 


Treatment 


1. The stomach should be washed out. 
2. Give artificial respiration. 
3. Strychnine, caffeine, and other stimulants are given. 
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CHAPTER XXIII ae 


GENERAL ANAESTHETICS 


Anaesthetics are drugs used to produce insensibility to pain 
so as to enable a surgical operation to be performed painlessly. 
The anaesthetics are divided into two groups: 

1. General Anaesthetics 
2. Local Anaesthetics 


General anaesthetics are drugs which produce insensibility to 
pain and a loss of all sensations throughout the body. No sensory 
impulses are then received by the brain, and the patient becomes 
unconscious and falls asleep. The effects of the general anaes- 
thetics result from their circulation in the blood. 

Local anaesthetics are drugs which abolish sensations only on 
the particular area of the body where they are applied. Since 
they do not abolish all sensory impulses, they do not produce 
unconsciousness. 

In this chapter we shall consider only the general anaesthetics. 


ETHER (AETHER) 


Ether is a colorless liquid formed by the combination of sul- 
phuric acid and alcohol. It evaporates very easily, is very inflam- 
mable, and has a very disagreeable odor and a burning taste. 

The use of ether for anaesthesia was first suggested by Sir 
Humphrey Davy, an English chemist, but it was Dr. C. W. Long 
of Georgia who first used ether as an anaesthetic in 1842. He 
did not publish this fact sufficiently and the credit for its intro- 
duction into medicine is generally given to Dr. Morton, a dentist, 
who administered ether for an operation performed by Dr. Jack- 
son in 1842 at the Massachusetts General Hospital in Boston. 

Ether is usually given by inhalation through a mask or specially 
constructed apparatus, to produce insensibility to pain. Its 
effects are quite similar to those of alcohol, which was formerly 
used in excessive doses to produce a mild anaesthesia. Chemi- 


cally, ether is closely related to alcohol, being formed when alcohol 
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is combined with oxygen. It should be remembered that the 
anaesthetic effect of ether is its poisonous effect, but the anaesthesia 
does not produce dangerous symptoms unless very large quantities 
are given. 
APPEARANCE OF THE PATIENT 
Ether Anaesthesia 


The most striking effect that may be noticed when ether is given 
to produce anaesthesia, is that the patient struggles and talks a 
great deal. It is customary, therefore, to divide the anaesthetic 
effects of ether into three stages: according to whether they occur 
before the patient struggles, during the time of struggling, or after 
this stage has occurred. A fourth stage is a stage of anaesthesia 
accompanied by complete relaxation of the muscles. The stages 
of ether anaesthesia are the following : 

1. The first stage, or stage of local irritation and diminished 
sensation. 

2. The second stage, or stage of excitement. 

3. The third stage, or stage of partial anaesthesia and stupor. 

4. The fourth stage, or stage of complete anaesthesia and 
muscular relaxation. 


Symptoms of the First Stage of Anaesthesia 


The patient has probably undergone various preparations for 
the operation and has pictured in his mind various ideas of pain 
and suffering that the operation might produce. This makes 
him quite nervous and anxious, and the pulse quite rapid. He 
therefore regards every act of the doctor or nurse with suspicion. 

When the mask is applied to the face, the difficulty of obtaining 
air causes a choking sensation, and the inhalation of the irritating 
ether causes a burning pain in the throat, coughing, and a profuse 
flow of saliva. Soon there is a feeling of warmth all over the body 
and the sensations become dulled. The sense of touch is blunted, 
objects are seen through a mist, and sounds appear to be at a 
distance. Ringing, hissing, or roaring sounds are sometimes heard. 
Some patients feel as if they are falling. 

The muscles become stiff and the arms are held rigid. The 
face is flushed, the pupils are dilated, but they react to light. 
The pulse is rapid, and the breathing is rapid and irregular on 
account of the coughing and choking sensation. These effects last 
for about five or ten minutes and are soon followed by — 
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This stage begins with movements of the arms. The patient 
tries to push the mask away, and attempts to get up. Many 
patients struggle violently, others shout, sing, groan, or burst into 
fits of laughter. Some patients repeat words incoherently and 
act as if they were drunk. The effects often vary with the mode 
of life and the temperament of the individual. Religiously 
inclined persons may sing hymns or pray; others become abusive, 
they swear or fight. Some become jolly, they laugh and sing. 
_ Many become emotional, and some have fears of injury or death. 

During this stage the patient still feels pain. The pulse is rapid, 
the skin is flushed, often blue, and the breathing is irregular 
because of the struggling. The pupils are dilated, they react to 
light, and sometimes there are lateral movements of the eyeballs. 
The symptoms last for a few minutes, the struggling then becomes 
lessened, the shouting and talking become indistinct, the breath- 
ing becomes very shallow and the patient passes into — 


The Third Stage or Stage of Partial Anaesthesia 


The excitement is now over and the patient is asleep, but he 
can be aroused with difficulty. He does not feel pain, but he 
winces when an incision is made. The muscles are still quite rigid. 
The breathing is still deep and regular, the pulse is strong and 
regular, the face is flushed and the pupils are contracted. If more 
ether is given, these symptoms are followed by — 


The Fourth Stage, or the Stage of Complete Anaesthesia 


The patient now becomes calm, quiet, and unconscious, and 
cannot be aroused. All sensibility is gone. The muscles are 
relaxed so that when an arm or leg is lifted, it falls limply back 
again. The reflexes disappear, so that when the skin is touched 
or incised, no response or movement is produced. The winking 
of the eyelids, which occurs when the eye is touched, often remains 
for some time, however. 

The pulse still remains rapid and strong, though it is slower 
than during the first and second stages. The breathing is deep 
and rapid and is often snoring in character. The face is flushed. 
The pupils are usually slightly dilated, and react sluggishly to 
light and accommodation. There is often a constant flow of saliva 
and mucus in the mouth and throat. 
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‘ This stage of anaesthesia may be kept up for hours by judi- 
ciously pouring small quantities of ether on the mask. 


After Effects 


When the ether is stopped, the patient may again become 
somewhat excited and talkative, he feels nauseous and vomits, 
and perspires excessively. He then slowly regains consciousness, 
often remaining asleep for a few hours before consciousness is 
regained, and complains of headache, dizziness, and thirst, for 
hours afterward. 

ACTION 


Local Action. Applied to the skin, ether evaporates so rapidly 


that it makes the skin feel cool. It also slightly numbs the 
sensation, acting as a mild local anaesthetic. 


Internal Action 


In the Mouth. Ether has an unpleasant burning taste, and 
increases the flow of saliva by local irritation of the mucous mem- 
brane. 

In the Stomach. It increases the secretions of the mucous 
membrane, and slightly checks the formation of gas (carminative 
action) if given diluted. 

In the Intestines. It causes irritation of the mucous membrane 
with profuse secretions of mucus. It relieves colic and is used to 
destroy intestinal worms (anthelmintic action). 


Action after Absorption 


Ether is absorbed into the blood in a few minutes through the 
mucous membranes of the lungs, stomach, or intestines. After 
absorption it affects principally the brain, the heart, and the 
respiration. 

Action on the Brain. When given by mouth the compound 
spirit of ether has a tendency to soothe nervousness. ‘The effects 
of ether on the brain are evident in the symptoms occurring when 
anaesthesia is induced. They are quite similar to those of large 
quantities of alcohol. The ether first lessens the higher intellectual 
functions and then all the functions of the brain except the vital 
ones. 


The uncontrolled talkativeness, the constant movements, the 
dreams occurring during the excitement stage, are all evidence of 
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removal of restraint from the speech, the motor, and the imaginative 
center of the brain. The loss of sensibility, the unconsciousness, and — 
the relaxation of all the muscles, which follow the excitement stage, 
and which are present during the stage of anaesthesia, are the result 
of the diminished activity of the sensory and motor areas of the brain. 
The unconsciousness results because the appreciation of sensations 
is lessened. 


Action on the Spinal Cord. The reflex action, which is the type 
of action prevalent in the spinal cord, is at first increased, but soon 
lessened, and then entirely abolished by ether. Many reflexes, 
however, such as the reaction of the pupil to light, the movements 
resulting when the sphincter is stretched, remain for a long time. 

Action on the Respiration. Ether makes the breathing faster 
and deeper. During the excitement stage of anaesthesia, how- 
ever, the breathing may be irregular, because of the struggling and 
contractions of the muscles for breathing. 

Action on the Lungs. Ether increases the secretions of the 
mucous membranes of the bronchi and lungs. 

Action on the Circulation. Ether makes the heart beat stronger 
and faster. It contracts the blood vessels and increases the blood 
pressure. It dilates the blood vessels of the skin, however. 

The characteristic pulse of ether is therefore rapid and strong. 
During the third stage of anaesthesia, the rate of the pulse is about 
normal, or a little above normal. As the anaesthesia progresses, 
however, the pulse gradually becomes weaker. 

Action on the Blood. Ether has a tendency to destroy red blood 
corpuscles. 

Action on the Muscles. When ether is given as an anaesthetic, 
all the muscles are relaxed in the fourth stage. 

Action on the Pupils. During the first and second stages of 
anaesthesia, the pupils are dilated because of the excitement. 
During the third stage, the pupils are contracted, but they react 
to light, and in the fourth stage they are slightly dilated. 

Action on the Kidneys. Ether is somewhat irritating to the 
kidneys. After a prolonged anaesthesia, it often causes albumin 
in the urine. 

Excretion 


Ether is very rapidly eliminated from the body, in the expired 
air of the lungs, usually in about a half hour. When given as an 
anaesthetic, it is entirely excreted in about 24 hours; the breath 
has its unpleasant odor during that time. 
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Idiosyncrasies 


_ 1. In some individuals, and in children, there may be no excite- 
ment stage. 

2. Patients who are accustomed to taking alcoholic liquors 
habitually require larger quantities of ether to produce anaes- 
thesia. These patients usually struggle a great deal in the second 
stage of anaesthesia. 

3. In some individuals, very small quantities may cause poison- 
ous effects. 

Poisonous Effects or “‘ Ether Collapse ” 


Although the anesthetic effect of ether is a poisonous effect, 
dangerous symptoms, or ether collapse, usually results when too 
much ether is given to produce anaesthesia. 


Symptoms 

1. The first symptom which indicates that too much ether is 
being administered, is slow, shallow, and gasping breathing. 

2. The face then becomes blue and cyanotic and the breathing 
stops. 

3. The pulse may not become affected, but it soon becomes 
weak and irregular. 

4. The pupils are widely dilated, and do not react to light. The 
pulse gradually grows weaker, and death finally results from re- 
spiratory paralysis. 

A number of mechanical difficulties are sometimes encountered 
during anaesthesia which may cause dangerous symptoms such as 
the following : 

1. The relaxed muscles of the tongue may cause the tongue to 
fall back and obstruct the breathing. 

2. In some cases, continued vomiting of the contents of the 
stomach, or the accumulation of mucus in the mouth and throat 
during deep anaesthesia, may cause food particles or mucus to 
enter the lungs and cause asphyxia. This can be avoided by con- 
stantly keeping the mouth thoroughly mopped out. 


Treatment 


1. Stop anaesthesia; take the mask away. 
2. Pull the tongue forward. 
3. Give artificial respiration. 


5. Stretch the seh hs a Ate rectum. 2 induce bi 
the reflex action thus produced. 


6. Give heart and FORT AHOEN stimulants such as s caffeine, "4 


strychnine, atropine, etc. ARY., 
Usually, if the collapse is rotated early, these measures will ; 
revive the patient. 


Complication Following Anaesthesia 


The most common condition that may occur after ether anaes- 
thesia is pneumonia. This may result from the irritating effect 
of ether on the lungs. 


Preparations for Anaesthesia 


Before administering ether, the following measures should 
always be carried out, but the nurse should receive these or similar 
orders from the surgeon. 


1. Move the bowels by a cathartic, about twelve hours before 
the operation, and give an enema the morning of the day the 
patient is to be operated upon. 

2. Do not give any food or drink for about twelve hours before 
the operation. This often prevents vomiting during anaesthesia. 

3. Catheterize the patient before the operation. 

4. Remove all plates of false teeth, so that the patient will not 
swallow them during the anaesthesia. 

5. When the anaesthesia is begun, the eyes should be covered 
with a piece of gauze, and the face protected with vaseline to avoid 
the irritating effects of the ether fumes. 


After Care of Anaesthesia 


Nausea and vomiting, excessive thirst, headache, gas pains, and 
pain in the back are the usual symptoms which follow anaesthesia, 
for a few days. 

The nausea and vomiting are sometimes relieved by small pieces 
of ice held in the mouth, or by sipping water with sodium bicar- 
bonate init. Occasionally, it is necessary to wash out the stomach. 
When the patient vomits, the head should be turned to the side, 
to prevent the vomited material from, passing down the trachea. 

The intense thirst may be relieved by rinsing the mouth or by 
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ice pills. Some surgeons allow the patient to have small quantities 
of warm or cold water, while others allow a large drink. 

The headache may be relieved by an ice bag, or a cold compress 
to the head. 

The gas pains may be relieved by peppermint tea, by the inser- 
tion of a rectal tube, or by a rectal irrigation. 

The pain in the back may be relieved by placing more pillows 
under the patient, by changing the position, or by rubbing the back. 


METHODS OF ADMINISTERING ANAESTHESIA 


To produce anaesthesia ether is given by inhalation through a 
mask held over the nose and mouth in the following ways: 

In giving an anaesthetic, it is important that the drug be admin- 
istered very slowly. The breathing and pulse should be watched 
very carefully throughout the anaesthesia, so as to avoid danger- 
ous symptoms. 


The Open Method or Drop Method 


The ether is poured drop by drop on a mask covered with gauze, 
and the patient is then allowed to inhale the ether vapor which is 
thoroughly mixed with air. 


The Closed Mask Method 


This method is gradually being abandoned. The ether is given © 
through a cone saturated with ether, which is thus mixed with 
very little air. 

Gas Ether Method 


This is the most commonly used method. The patient is first 
given nitrous oxide gas, and then ether. In this way, many of the 
unpleasant effects of ether, and the excitement stage, are avoided. 

There are numerous types of apparatus for giving ether by this 
method, many of which have various advantages, such as warming 
the vapor, mixing it with oxygen, etc. 


Other Methods of Administering Anaesthesia 


Ether is also occasionally given as an anaesthetic by the rectum, 
by means of a specially constructed apparatus. 

A method has been devised for producing anaesthesia by giving 
ether intravenously. The ether is dissolved in salt solution, which 


is injected directly into a vein. 


_ Besides its use as an anaesthetic, aier e used for t 
ie 
1. To check pier ee (given by inhalation). ae 
2. Asa carminative, to lessen the formation of gas in the ston mach 
and intestines. ; 
3. To relieve spasm, such as an attack of asthma, angina pectoris 
or shortness of breath, especially when formation of gas in the 
stomach is the cause. 


PREPARATIONS 


Ether 0.5-1.0¢.e. | ~ m. viii-xv sy 
(Aether) ides 

This contains 96% of ether, and is used principally as an anemhees meh 
The dose of ether for anaesthesia varies with the patient, and the ¥ 
degree of anaesthesia desired. 


Spirit of Ether 2.0-4.0 c.c. 54+ 
(Spiritus Aetheris) 

This consists of 32 parts of ether and 68 parts of alcohol. 
Compound Spirit of Ether 2.0-4.0 c.c. 5+ 
(Spiritus Aetheris Compositus) 

(Hoffman’s Anodyne) ? 

This contains 32% of ether, alcohol, and other substances known as 
ethereal oils. It is used principally to check the formation of gas in 


the stomach and intestines, and as a remedy for fainting. It is usually 
diluted with cold or iced water. 


CHLOROFORM 


Chloroform is a colorless non-inflammable fluid, which evapo- 
rates easily, but not as rapidly as ether. It is formed by the 
combination of alcohol with chlorine. Chemically, it is a com- 
pound of methane (marsh gas) with chlorine, forming trichlor 
methane or chloroform. It is used principally as an anaesthetic. 
Chloroform is used like ether, principally for its poisonous effect, 
which is anaesthesia, but dangerous symptoms do not occur unless 
excessive quantities are given. 


Chloroform Anaesthesia 


' When chloroform is given as an anaesthetic, the symptoms it 
produces can be divided into four stages, as in ether anaesthesia. 
During the first stage, the patient is nervous, anxious, and the 


GENERAL ANAESTHETICS 367 


sensations are dulled, but the chloroform is not irritating and is 
more pleasant to take than ether. The pulse is usually rapid. 

The second stage develops very rapidly, and may be entirely 
absent. The excitement, talkativeness, and struggling, however, 
are usually slight, and last for a very short time. 

The stage of anaesthesia develops very rapidly with chloroform. 
The patient is calm, quiet, and unconscious. The breathing is 
slow and shallow, the rate of the pulse is normal, perhaps some- 
what slower but weak. The face is pale, and the pupils are 
contracted, but they react to light. All sensibility and the reflexes 
are gone, and the muscles are relaxed. 

With chloroform, anaesthesia is induced more rapidly than with 
ether, usually in about five or ten minutes. The muscles become 
relaxed sooner, the pulse is weak and slower, and the breathing 
is shallow. 

ACTION 


Local Action. Applied to the skin, it is irritating and may cause 
aburn. If itis prevented from evaporating, it may form a blister. 
On mucous membranes. It is irritating. 


Internal Action 


In the Mouth. It has a hot, sweetish taste and it increases the 
flow of saliva. 

In the Stomach. Dilute solutions cause a feeling of warmth and 
check the formation of gas (carminative action). They increase 
the secretion and the peristalsis. They are usually absorbed from 
the stomach and do not enter the intestines. 


Action after Absorption 


Chloroform is absorbed into the blood through the mucous 
membrane of the stomach in about fifteen minutes, when given 
by mouth. When inhaled as an anaesthetic, it enters the blood 
from the mucous membrane of the lungs still more rapidly. After 
absorption it affects principally the brain, the heart, and the 
respiration. 

Action on the Brain. Chloroform produces the same effects 
on the brain as ether does. They are evident in the symptoms 
occurring when anaesthesia is induced. It causes progressive 
depression of the brain centers, beginning with the higher intel- 
lectual centers, followed by rapid depression of the other centers 
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as well. The result of this action is a very short preliminary Poe 
of excitement and talkativeness, followed by unconsciousness, loss 
of sensation, and relaxation of the muscles. 

Action on the Spinal Cord. Chloroform at first increases, and 
then lessens, the reflex action throughout the body. 

Action on the Respiration. It makes the breathing slower and 
shallower. 

Action on the Lungs. Chloroform does not increase the secre- 
tions of the bronchi as much as ether does. 

Action on the Circulation. Chloroform makes the heart beat 
slower and weaker, by weakening the contractions of the heart 
muscle. It widens the blood vessels and lowers the blood pressure. 
The chloroform pulse is slow and weak. 

Action on the Blood. Chloroform has a tendency to destroy 
red blood corpuscles. 

Action on the Pupil. The pupil is contracted, but it reacts to 
light and accommodation. 

Action on the Muscles. Chloroform relaxes all the muscles of 
the body when given as an anaesthetic. 

Action on the Kidney. It is distinctly irritating to the kidney, 
and changes some of the constituents of the kidney cells to fat. 
It often causes albumin in the urine. 


Excretion 


Chloroform is rapidly eliminated, mainly by the expired air of the 
lungs; though some of it is also excreted by the urine and the 
perspiration. 

Poisonous Effects 


Chloroform poisoning occurs in two forms: 


1. Acute Chloroform Poisoning. 
2. Delayed Chloroform Poisoning. 


Acute Chloroform Poisoning 


Acute chloroform poisoning usually results when too much 
chloroform is given as an anaesthetic ; or in susceptible individuals, 
from very small quantities; even from a few drops. 


Sudden Chloroform Death 


Sudden death occasionally occurs from chloroform, in suscep- 
tible individuals, even when only a few drops are administered 
for anaesthesia. 
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This sometimes happens during the first stage of anaesthesia. 
The pulse becomes very slow and weak, the face turns pale, the 
breathing becomes very shallow and slow, the pupils are widely 
dilated, and the patient dies in a few minutes. 

This very unfortunate occurrence is the result of the coughing 
and burning pains in the throat which occur during the first stage 
of anaesthesia. This irritation in the throat affects the Vagus 
nerve in a reflex manner. The function of this nerve is to slow the 
heart, and when it is suddenly stimulated the heart stops beating. 

In a similar manner, emotional or other impulses sometimes 
cause fainting, a condition in which the heart stops beating for a 
few moments, but soon recovers again. In sudden chloroform 
death, however, the heart muscle is poisoned by the chloroform ; 
so that after it has suddenly stopped beating, it does not contract 
again, and death results. 

If atropine is given before chloroform anaesthesia, it occasion- 
ally acts as a safeguard against this dreaded accident. The 
atropine paralyzes the nerve endings of the Vagus nerve in the 
heart, and prevents impulses which tend to slow the heart from 
reaching it. 

When sudden chloroform collapse occurs, it is usually treated 
by giving atropine, adrenalin, and other heart stimulants hypoder- 
mically, and massaging the chest over the heart. Every now and 
then patients recover after such vigorous treatment. 


Symptoms of Chloroform Collapse 


When too much chloroform is given during anaesthesia, the 
following symptoms usually result, in the order of their onset. 

1. The pulse becomes slow, weak, and irregular, usually about 
50 or 40 to the minute. 

2. Slow and shallow breathing. 

3. Pallor of the skin. 

4, The pupils are widely dilated, and do not react to light or 
accommodation. 

5. The pulse and breathing become still slower, and the patient 
dies from paralysis of the heart. 


4 


Treatment 


1. Stop the anaesthesia, and take the mask away as soon as 
the slow and weak character of the pulse is noticed. 
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‘Stimulants such as atropine, caffeine, epineph 


3. Give artificial respiration. — 
4. Elevate the foot of the table. 
5. Keep the patient warm. 


Delayed Chloroform Poisoning 


This form of chloroform poisoning occurs infrequently. The 
symptoms appear about a few days after the anaesthetic has 


been administered. It is due to the destruction of many of the 


cells of the liver, kidneys, and heart, which then become filled 
up with fat globules (fatty degeneration). 


Symptoms 

1. Nausea and vomiting; the vomited matter containing bile. 

2. Jaundice. 

3. Delirium and convulsions. 

4. Scanty urine, which contains albumin, and two substances 
characteristic of this condition, leucin and tyrosin. 

5. Collapse (slow, weak pulse; slow, shallow breathing, etc.). 

6. Acidosis sometimes develops after chloroform anaesthesia. 

The patient usually dies in a few days from profound collapse. 


Administration 

Chloroform is usually given by inhalation, by means of a mask 
covered with gauze, which is held over the patient’s nose and 
mouth. A few drops are poured on the mask and allowed to mix 
thoroughly with air. Dangers of chloroform are best avoided by 
pouring it very slowly, a drop at a time, and allowing the vapor 
to thoroughly mix with air. 

The nurse is often called upon to give chloroform during labor 
in obstetrical cases. Very small quantities should be used in such 
cases. It is only necessary to administer a few drops whenever 
the patient has severe pains to allay their severity. Complete 
anaesthesia is not desired in these cases, since this lessens uterine 
contractions and retards the birth of the child. The pulse and 
breathing should be watched very carefully throughout the 
anaesthesia. 

Uses 
Besides its use as an anaesthetic, chloroform is given : 


1. To stop convulsions (by inhalation). 
2. To check diarrhoea and to lessen colic (by internal adminis- 
tration). 


phor are usually given. ; v8 ely ORS 
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3. Chloroform liniment is frequently used as a local application 
to relieve pain. 
PREPARATIONS 
For Internal Use 
Chloroform 0.06-1.0 c.c. m. i-xv 
(Chloroformum) 


The dose of chloroform for anaesthesia varies with the patient and 
the degree of anaesthesia desired. 

Chloroform should always be kept in brown bottles, as it is readily 
decomposed into dangerous substances, by the action of light. 


Spirit of Chloroform 2.0-4.0 c.c. m. xxx-3i 
(Spiritus Chloroformi) f 

This contains 10% of chloroform. 
Emulsion of Chloroform 15.0-30.0 c.c. 53-1 
(Emulsum Chloroformi) 

This contains 4% of chloroform. 


For Local Use 

Chloroform Liniment 
(Linimentum Chloroformi) 

This consists of soap liniment and chloroform, and contains 30% of 
chloroform. 
Compound Chloroform Liniment 
(Linimentum Chloroformi Compositus) 

This contains chloroform, oil of turpentine, laudanum, tincture 
of aconite, and soap liniment. 


COMPARATIVE ACTION OF ETHER AND CHLOROFORM 
ETHER CHLOROFORM 


1. Inflammable 1. Not inflammable 

2. Cools the skin 2. Burns the skin 

3. Unpleasant to take 3. More pleasant to take 

4, Anaesthesia induced with 4. Deeper anaesthesia induced 
larger quantities, and not with smaller quantities 
as deep 


5. Marked excitement stage 5. Little or no excitement stage 

6. Pulse rapid and strong 6. Pulse slow and weak 

7. Skin bright red in color 7. Skin pale 

8. Suitable in cases where the 8. Suitable in cases where the 
heart action is weak or lungs are diseased, or in 
where the kidneys are ‘alcoholic habitués 


diseased 
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DANGERS 
9. Respiratory collapse 9. Cardiac collapse 
AFTER EFFECTS 
10. More vomiting 10. Less vomiting 
11. Apt to cause pneumonia 11. Apt to cause delayed chloro- 


form poisoning 


ETHYL CHLORIDE (AETHYLIS CHLORIDUM) 


Ethyl chloride, chloride of ether or kelene, is formed by the action 
of hydrochloric acid gas on alcohol. It evaporates very easily. It 
usually comes in special glass containers, with a long, pointed tip, 
which is broken off or unscrewed. A fine stream of vapor then shoots 
out, which is directed on the mask; or, for local anaesthesia, on 
the skin. 

ACTION 


Local Action. Because it evaporates very easily, ethyl chloride 
freezes the skin over which it is applied, producing local anaesthesia 
of the part. Minor surgical operations can be performed under such 
local anaesthesia. It should be sprayed on the part to be operated 
until the tissues become white and hard; if the spraying is continued 
after this effect is obtained it is apt to cause irritation. 


Anaesthetic Action 


Ethyl chloride is also used as a general anaesthetic. It produces 
anaesthesia very rapidly, usually in about 1 to 5 minutes. 

Its effects are similar to those of chloroform, but it does not cause 
complete muscular relaxation. The pulse is slow and weak, and the 
breathing is deep. The patient usually recovers from the effects 
very rapidly. It is usually given to start an ether anaesthesia. It 
is not suitable for prolonged use, because it weakens the heart even 
more than chloroform, and it does not cause complete muscular 
relaxation. 


ETHYL BROMIDE (AETHYLIS BROMIDUM) 


Ethyl bromide, or bromide of ether, is a colorless liquid which 
evaporates easily. It has a disagreeable, sweetish taste, and an 
ethereal odor. It acts like ethyl chloride, but it is not used very much. 


ANAESTHETIC MIXTURES 


The following preparations are mixtures of various anaesthetics. 
They are said to have various advantages over a single anaesthetic. 
A. C. E. Mixture 


This consists of alcohol 1, ether 2, chloroform 3, parts by volume. 
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Anaesthol — 


This is a mixture of chloroform 36%, ether 47%, ethyl chloride 17%. 

It is said to have the same boiling point as the blood, and therefore 
to be easily excreted. The dangers of chloroform are thus said to be 
avoided. 

When anaesthol is given, the ether and the ethyl chloride evaporate 
more quickly than the chloroform. 

The anaesthetist is then giving concentrated chloroform instead of 
a diluted mixture. Dangerous symptoms are apt to follow its use, 
especially in warm weather, since the ether and other ingredients 
evaporate more easily than the chloroform. 


NITROGEN MONOXIDE OR NITROUS OXIDE 
(LAUGHING GAS) 


Nitrogen monoxide or nitrous oxide gas is a colorless gas with 
a sweetish taste but without any odor. It is made by distilling 
ammonium nitrate. The gas is passed through water, and col- 
lected in small metal cylinders, in which it usually comes for 
practical use. It is the safest and most pleasant anaesthetic 


known. 
Appearance of the Patient 


Nitrous Oxide Anaesthesia 


A few seconds after inhaling nitrous oxide, the patient usually 
feels rushing, drumming, or hammering noises in the ears, the sight 
becomes indistinct, and he has a feeling of warmth and comfort 
all over the body and a sense of numbness. The patient con- 
stantly moves the arms and legs about, he is lively, very jolly, and 
may burst out into fits of laughter (hence the name “ laughing 
gas’). These symptoms last for about 2 or 3 minutes and then 
the patient feels drowsy, falls asleep, and loses all sensibility. 

During the anaesthesia, the face is dark red in color, often blue, 
the breathing is deep and snoring in character, the pulse is full 
and rapid, strong and tense, the blood pressure is very high, 
and the pupils of the eyes are dilated. If the nitrous oxide is 
judiciously mixed with air, or oxygen, the anaesthesia can be kept 
up for a half to one hour. 

As soon as the mask is taken away, however, the patient becomes 
conscious in about 1 to 3 minutes, and has no after effects, except 
perhaps a slight headache, which may persist for a few hours. 

Nitrous oxide does not relax the muscles, so that prolonged 


rs ay . f liAn ee 
ACTION 


Nitrous oxide is a gas which is only given by inhalation ~~ 


produce anaesthesia. It is absorbed into the blood from the lungs 


almost immediately. The symptoms which it produces are due _ ‘ 


‘to its action on the brain, the blood, and respiration. 

Action on the Brain. The noises in the ears, the movements of 
the extremities, the laughter, are all evidence of increased activity 
of the brain. These symptoms last for a few minutes and are 
almost immediately followed by symptoms of lessened brain 
activity ; such as sleep and loss of sensation. 

Action on the Respiration. Nitrous oxide gas, by taking the 
place of oxygen in the lungs and in the blood, prevents the hae- 
moglobin from obtaining its necessary oxygen. The patient then 
suffers from asphyxia. This makes the breathing deep and snoring 
in character (stertorous), and the blood becomes blue in color so 
that the face has a purple or blue color during anaesthesia. 

Action on the Heart. The slow, strong pulse and high blood 
pressure are the result of the asphyxia, and are not due to any 
effect on the heart or blood vessels. 


Excretion 


Nitrous oxide gas is eliminated from the body in a few minutes 
by the expired air. 


Poisonous Effects 


When too much nitrous oxide is given, the following symptoms 
are produced, because the haemoglobin is unable to obtain its 
necessary oxygen. The blood is then impure and is poisonous to 
the brain and other organs of the body. 


Symptoms 
The face is blue in color (cyanosis). 
The breathing is difficult and deep. 
Slow, strong pulse, with very high blood pressure. 
4. Convulsions. 


These symptoms disappear as soon as the nitrous oxide is 
stopped. 


Sie 
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Administration 


Nitrous oxide gas is usually given by inhalation by means of a 
specially constructed apparatus, consisting of a mask attached to 
a large rubber bag, which is filled with the gas from a metal con- 
tainer. 


Uses 


Nitrous oxide gas is used to produce anaesthesia for short 
surgical operations, and to begin ether anaesthesia so as to avoid 
its unpleasant symptoms and excitement stage. 

It is frequently given together with oxygen for prolonged 
anaesthesia. 


ETHYLENE 


Ethylene is a gas which is used as an anaesthetic like nitrous 
oxide. 

It produces anaesthesia rapidly, with relaxation of the muscles 
but without cyanosis. It has a very offensive odor, and may ex- 
plode in the presence of an electric spark or a flame. Like nitrous 
oxide, it is given together with oxygen. 


MAGNESIUM SULPHATE ANAESTHESIA 


Magnesium sulphate is given in cases of labor in conjunction 
with a mild rectal anaesthesia to relieve the labor pains. This is 
known as Synergistic Anaesthesia. 

The magnesium sulphate is given by intramuscular injection. 
The treatment is begun when the patient has labor pains every 
5 minutes, lasting for about 40 seconds. The first injection con- 
sists of gr. 4-1 of morphine and 2 ¢.c. of a 50% solution of magne- 
sium sulphate. The patient is kept quiet and disturbance by 
sounds is avoided by placing oiled cotton in the ears. Twenty 
minutes after the first injection, the dose of magnesium sulphate 
is repeated. If the patient still has pain, a third injection of 
magnesium sulphate is given. 

About 1-3 hours after the first injection a special anaesthetic 
mixture is injected into the rectum. This consists of : 


Quinine 1.3 Gm. grs. XX 
Alcohol . 2.0 c.c. m. XXX 
Ether 75.0 c.c¢. 3 iiss 


Olive Oil 120.0 c.c. Ziv 


A third ae fourth injection of adie S 
given one-half hour apart, . wetta 


Lites 
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CHAPTER XXIV 
HYPNOTICS 


Hypnotics, soporifics, narcotics, or somnifacients, are drugs 
which lessen the activity of the brain, and produce sleep, or 
unconsciousness. 

Their effects are similar to those of the general anaesthetics, 
but they are milder, more lasting, and do not relieve pain. The 
hypnotics are usually given by mouth and are slowly absorbed, 
their effects lasting for several hours. 

The most efficient hypnotic is chloral. 

The hypnotics may be divided into three groups, according te 
the rapidity with which the effect is produced. 


RaPip SLow INTERMEDIATE 
Chloral type Sulfonal type Veronal or Barbital group 
Paraldehyde Luminal 
Morphine Trional 

Allonal 
Bromides 


Mops or Action 


Our consciousness depends upon the impulses received from our 
surroundings through the various senses. Hypnotics, by lessening 
the activity of the brain, also lessen the activity of its sensory areas, 
so that fewer impulses are received from our environments, and 
unconsciousness or sleep results. 

When the activity of the sensory areas is lessened, the appreciation 
of pain, one of the sensations, is also lessened; so that many of the 
hypnotics relieve pain (analgesic action) besides producing sleep. 
They also lessen mental activities and restlessness. 


MORPHINE AND OPIUM 


Morphine and opium produce sleep when the patient is unable 
to sleep on account of pain. Their effects have been more fully 


described under their more important actions. (See page 326.) 
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on account of nervousness or emotional excitement. 


CHLORAL 


chlorine gas with absolute alcohol. In this form it is not BN in 
- medicine but when chloral is combined with water, crystals of 
chloral hydrate are formed. This is the preparation beg 
used. 

Appearance of the Patient  - 


About 5 to 15 minutes after an average dose of chloral hydrate 
is given, the patient feels tired and drowsy, and falls asleep within 
an hour. The sleep lasts for about five to eight hours. It re- 
sembles the natural sleep, and the patient can be easily awakened, 
by pain, or by loud sounds, or when touched. During the sleep 
the pulse and breathing are slow, and the pupils are contracted. 

When the patient awakes, he may complain of a little headache 
and dizziness, and may be somewhat confused. 


ACTION 


Local Action. Applied to the skin, chloral is irritating and may 
cause redness and even blisters. It also acts as an antiseptic, 
checking the growth of bacteria. 


Internal Action 
In the Mouth. It has a hot, burning taste. 
In the Stomach and Intestines. It occasionally causes nausea 
and vomiting. 
Action after Absorption 


Chloral is very rapidly absorbed into the blood through the 
mucous membrane of the stomach and intestines ; usually in about 
5 to 15 minutes. After absorption, it affects principally the brain, 
the heart, and respiration. 

Action on the Brain. Chloral lessens the activity of the brain, 
_ producing sleep, but it does not relieve pain. 

Action on the Spinal Cord. The reflex actions of the spinal cord 
are lessened by chloral. External stimuli applied to various parts 
of the body therefore produce a slow response. 
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Action on the Heart. Chloral makes the heart beat slower and 
weaker by weakening the contractions of the heart muscle. The 
pulse then becomes slower and weaker. It also lowers blood 
pressure. 

Action on the Respiration. The breathing becomes somewhat 
slower and shallower, because fewer impulses for breathing are 
sent out from the respiratory center in the medulla. 

Effect on the Temperature. Chloral lowers the temperature 
several degrees by lessening muscular contractions, so that less 
heat is produced. 

Excretion 


Chloral is eliminated from the body mainly in the urine in 
several hours. 
-Idiosyncrasies 


Chloral often causes the following unusual effects : 


1. Flushed face and neck. 

2. Eruptions: large, red areas on the skin, which are often 
distinctly raised above the surface (wheals). The eruptions often 
peel (desquamate). 

3. Nausea and vomiting. 

4. Headache and excitement. 

The chloral should be stopped when these symptoms appear. 

The danger is usually over when the pulse is above 60 and is 
regular and strong. 

Tolerance 


If chloral is taken habitually, the patient becomes accustomed 
to the drug, so that large doses may be taken without producing 
any poisonous effects. 


Poisonous Effects 


Acute chloral poisoning is a condition which may result when 
an overdose of chloral is given medicinally. 

In giving chloral, the patient must be carefully watched, and 
the pulse should be taken very frequently, as sudden heart failure 
from chloral is not at all uncommon, even from a single dose. 


Symptoms 
1. Very slow and shallow breathing and cyanosis. 
2. Slow, weak, irregular pulse, with low blood pressure. 
3. Subnormal temperature. 


The lee fatal dose is 2.0. ge (grs. xxx). 


Treatment : : 


The stomach should be washed out. rt 
Give artificial respiration. ; 
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Atropine, caffeine, strong coffee, strychnine, or alcohol are 
usually given to increase the action of the heart and respiration. 


Chloral Habit 


Habitual use of chloral often causes symptoms resembling those 
of chronic alcoholism. It causes degeneration of some of the 
organs in the body, such as the liver and kidney. The aaa 
symptoms may result from this condition : 

The patient feels melancholic and “ blue.” 

Wakefulness and nervousness at night. 

Gastric symptoms and constipation. 

Eruptions on the body. 

. Muscular weakness. 

If the drug is suddenly stopped, symptoms resembling delirium 


tremens result. To relieve the symptoms, the patient must be 
gradually weaned of the habit. 


ht te ged 


Uses 

Chloral is used principally : 

1. To produce sleep. 

2. To lessen the excitement of delirium tremens and other 
similar conditions. 

3. To prevent the convulsions of strychnine poisoning, epi- 
lepsy, uraemia, etc. 

4. To lower blood pressure. 


Administration 


Chloral hydrate is best given only slightly diluted in syrup, — 


about 15 minutes to a half hour before bedtime. 


Keep the patient warm and quiet. Excitement may be fatal. 
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PREPARATIONS 
Chloral Hydrate _ 0.6-2.0 Gms. grs. X-XxXx 
(Chloralis Hydras, formerly Chloralum Hydratum) 
Croton Chloral Hydrate 0.3-1.3 Gm. grs. V-xXx 


or 
Butyl Chloral Hydrate 


This resembles chloral in its effects; it is not as efficient but the 
effects are more lasting and it relieves pain. It is frequently used 
to relieve the intense pain of trifacial neuralgia (‘‘ tic douleureux ’’). 


Amylene Chloral 1.0-4.0 c.c. m. xv-3i 
(Dormiol) 


This is a colorless oily fluid with an odor like that of camphor. It 
is a compound of amylene hydrate and chloral. It produces sleep 
in about half an hour, with no after effects, and it does not weaken the 
heart action. It is given principally to insane patients. 


CHLORETONE 


Chloretone is a white, crystalline powder which does not readily 
dissolve in water. It has an odor like camphor. 

Local Action. Chloretone acts slightly as an antiseptic and is used 
in the nose as a soothing spray. It is also used as a dusting powder 
on ulcers. 

Internal Action. It is absorbed from the stomach, from raw sur- 
faces, and from mucous membranes. It produces sleep and lessens 
muscular contractions. Chloretone can produce general anaesthesia, 
but it is rarely used for this effect. 

Chloretone is used to produce sleep, very frequently to check an 
epileptic attack; and to lessen other convulsions, such as those 
occurring in tetanus. It is occasionally used to check vomiting and 
seasickness. 


Chloretone 0.3-1.0 Gm. gTs. V-XV 
It is used in a 1% solution. 


SULFONAL AND TRIONAL 


Sulfonal and trional resemble chloral in their effects, but they 
occur more slowly, however. They are slowly absorbed from 
the stomach in about one to six hours, producing sleep. In large 
doses they often make the breathing slow and shallow. They do 
not affect the heart action and do not relieve pain. Trional is 
more effective than sulfonal. 


1. Nausea, vomiting, and diarrhoea. 
2. Abdominal pain. ick 
3. Stupor, mental confusion, hallucinations. - 


4. Suppression of urine, and the urine may contain albumin, — 


casts, and blood. In some cases the urine has a peculiar pink © 
color, due to the formation of haematoporphyrine, a substance 


formed by the decomposition of haemoglobin. 


Administration 


st 


Sulfonal or trional is best given in large quantities of hot milk or 


water, several hours before bedtime. When given in this way, 
they act more rapidly and are not so apt to cause unpleasant after 
effects. 'They may also be given in powder form. 


PREPARATIONS 
Sulfonal or Sulphonmethane 0.8-2.0 Gms. grs. xii-xxx 
Sulphonmethanum 


This is a white powder without any odor or taste. Chemically, 
it is a compound of sulphur and alcohol. It does not dissolve readily 
in water. 


Trional or Sulphonethylmethane 0.8-2.0 Gms. gis. xli-xxx 
(Sulphonethylmethanum) 


® This is an artificial chemical substance. It is a powder with a 
bitter taste. 
BARBITAL OR VERONAL 


Barbital, veronal, or diethyl barbituric acid, is a white crystal- 


line powder, which has a slightly bitter taste. It is an artificial 
chemical substance. 


Appearance of the Patient 


About fifteen minutes to a half hour after an average dose of 
veronal is given, the patient usually falls asleep. The sleep 
resembles the normal sleep, and lasts for five to six hours. On 
awakening, the patient often complains of headache and dizziness. 
Occasionally, some patients have peculiar vivid dreams during 
the sleep. The pulse and breathing are not usually affected by 
veronal, It is a comparatively safe drug in small doses; but 
poisonous symptoms (prolonged sieep, coma, slow pulse, and shallow 
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breathing) have occasionally followed its indiscriminate use, 
especially in old people. 
‘ Administration 


Veronal is usually given in hot milk, about fifteen minutes to a 
half hour before bedtime. 


PREPARATIONS 


Veronal or Barbital 0.3-1.0 Gm. grs. V-XV 
(Veronalum or Barbitalum) 
Diethyl Barbituric Acid 

It usually comes in tablets, each containing 0.3 Gm. (grs. v). It 
also comes in the form of an elixir. 

Veronal Sodium (Medinal) 0.3 Gm. grs. V 
(Sodium Diethyl Barbiturate) 

This is a sodium salt of barbital. It usually comes in tablets, each 
containing 0.3 Gm. (grs. v). It produces the same effects as veronal, 
but since it is more readily dissolved, it produces sleep more rapidly. 
It can be given hypodermically or by rectum. 

Medinal Suppositories 
Each suppository contains 0.5 Gm. (grs. viid) 


Barbital Compounds 
Luminal or Phenobarbital 0.015-0.3 Gm. grs. -v 
(Phenylethyl Barbituric Acid) 

This acts like barbital but more rapidly and the sleep is deeper. 
It lessens muscular twitchings and slows the respiration. It is used 
as a hypnotic in insomnia, and extensively in epilepsy. It is also 
given to lower blood pressure and to lessen the nervous symptoms of 
exophthalmic goiter. 

Luminal Sodium 0.1-0.3 Gm. grs. id-v 
(Phenobarbital Sodium) 

This is more soluble than luminal. It comes in tablets of 0.03 Gm. 
(gr. 4). It also comes in the form of a 20% solution for hypodermic 
use. 

Elixir of Luminal 4.0-75.0 Gms. 41-3 iiss 

This is a 20% alcoholic liquid containing 0.015 Gm. (gr. +) luminal 
in each 4.0 c.c. (31) dose. 

Allonal 0.12-0.3 Gm. grs. li-v 

This is a compound consisting essentially of amidopyrine, and a 
barbital derivative. It is used as a sedative and hypnotic, for 
headaches, pain, and insomnia. It comes in tablets. 

Dial 0.06-0.3 Gm. gr. i-y 

This is a compound of barbital. 


This is a arial ene which ie like handles It is” 
powerful than barbital, but the effects are not so lasting. ‘Iti is m 


apt to cause poisonous symptoms. It is used as a sedative in nervous 


insomnia, neurasthenia, and psychoses. 


Amytal 0.1 Gm. gr. id 


This is a compound of barbital (Isoamylethyl Barbituric Acid). 
_ It is used as a hypnotic and as a sedative in neurasthenia and hyper- 
thyroidism. It is relatively safe and has no after effects. It is given 
in plenty of water or hot milk. 


BROMURAL 


This is an organic bromide salt (monobrom-isovaleryl urea). It 
acts like barbital but is milder. It is used to produce sleep in nervous 
patients. The sleep usually lasts for three to five hours. It usually 
comes in tablets, each containing 0.3 Gm. (grs. v). 


Carbromal or Adalin 0.3-0.6 Gm. grs. V-x 


This is an organic bromine preparation used for insomnia in nervous 
patients. 


PARALDEHYDE 


Paraldehyde is a colorless liquid having a peculiar, unpleasant 
taste and odor. It is an oxidation product of alcohol. 


Action 

Paraldehyde has a hot, burning taste and often causes nausea 
and occasionally vomiting. 

It is absorbed into the blood in a few minutes, through the 
mucous membrane of the stomach. After absorption, it acts 
principally on the nervous system, producing sleep. It resembles 
the natural sleep and lasts about five or six hours. 

Excretion. Paraldehyde is excreted in the urine in a few hours. 
It is also eliminated by the expired air. The breath often has the 
unpleasant odor of paraldehyde for a long time after it is given. 
It may occasionally cause eruptions; areas of redness on the skin 
(erythema). 

Poisonous Effects 

Paraldehyde rarely, if ever, causes fatal symptoms. Overdoses 

often cause vomiting, stupor, slow, shallow breathing, and cyanosis. 


Uses 


Paraldehyde is used principally to produce sleep and to lessen 
muscular activity in epilepsy and delirium tremens, 
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Administration 
Paraldehyde has a very unpleasant taste which must be dis- 
guised. It should be well diluted in water, brandy, syrup, or 
sweetened butter. It should be given a few minutes before bed- 
time. 
It is frequently given by the rectum, especially in cases of de- 
lirium tremens. The best method is to dissolve the drug in boiled 
starch and then inject into the rectum through a catheter. 


Paraldehyde 1.0-4.0 Gms. grs. xv-3i 
(Paraldehydum) 


URETHANE (ETHYL CARBAMATE) 


Urethane or ethyl carbamate is a colorless, crystalline powder with 
a salty taste. It is an artificial chemical substance. Its effects are 
similar to those of paraldehyde, but it is not as reliable. It produces 
sleep in about 15 to 20 minutes, the sleep lasting for about 6 to 8 hours. 
It also increases the secretion of urine. 


HEDONAL 


Hedonal is a white crystalline powder with a cooling effect in the 
mouth, like that of menthol. 

It produces sleep in about half an hour after it is given. It is a com- 
paratively safe drug and produces no after effects. It occasionally 
increases the flow of urine. 


Hedonal 1.0-2.0 Gms. grs. XV-XXxX 


AMYLENE HYDRATE 


Amylene hydrate is a colorless limpid liquid, having an odor re- 
sembling that of camphor, and a pungent taste. 

It produces sleep, and its effects are similar to those of paraldehyde, 
but they are not as marked. 

It is best given in capsules or in water, flavored with licorice. 


Amylene Hydrate 2.0—4.0 c.c. m. xxx—-Ji 
(Amyleni Hydras) 


PERNOCTON 


This is a complex chemical substance which is injected subcu- 
taneously or intramuscularly to produce sleep, or a state of mild 
anaesthesia, or twilight sleep with unconsciousness preliminary to 
anaesthesia. It is also used in maniacal cases to relieve excitation. 

It is sometimes given together with hyoscine. It comes in am- 
poules, each containing 0.2-0.8 c.c. 


CHAPTER XXV 
ANALGESIC ANTIPYRETICS 


Antipyretics are drugs which are used principally to lower the 3 
body temperature. 


Heat Propuction AND ELIMINATION 


The heat of the body is produced by the activity of the cells of the 
various organs of the body and by the contractions of the muscles. 

When too much heat is produced, the excessive heat is eliminated a 
in the following ways: > 

1. By radiation from the skin. The dilated blood vessels of the 
skin contain more overheated blood, and the excessive heat radiates 
from the skin. 

2. By increased perspiration. The perspiration is overheated, and 
evaporation of the profuse sweat eliminates some of the heat. 

3. By the exhaled air. The exhaled air contains more heat, which 
is eliminated by evaporation. 


Heat REGULATION 


The heat of the body is kept at a constant temperature, usually 
about 98.6° Fahrenheit, by means of a regulating center of gray matter 
in the brain (situated in the region of the corpora quadrigemina). 
This is called the heat regulating center. It keeps the body tempera- 
ture always at 98.6° F. in the following ways: : 

1. When the temperature is below 98.6° F., itis brought up to normal 
again by increased production of heat. This is done by means of 
increased muscular activity and greater activity of the various organs 
of the body. For example, after a convulsion or a chill, which is a 
series of muscular contractions, the temperature usually rises several 
degrees. 

2. When the temperature is above 98.6° F., the temperature is 
lowered to normal again, by the increased elimination of heat. This 
is the result of increased sweating, dilatation of the blood vessels of 
the skin, and deeper and more rapid breathing. For example, when 
the weather is warm and the elimination of heat is retarded, the tem- 
perature is kept normal by profuse sweating, flushed skin, and deeper 
breathing. 

When one is suddenly exposed to cold, and is therefore constantly 
losing heat, shivering occurs. Shivering is a series of fine muscular 
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contractions or tremors, which produces enough heat to raise the body 
temperature to normal again. 

The sensitiveness of the heat regulating center varies in different 
individuals. It can be tested by observing how low the temperature 
must be reduced in any individual before shivering is produced, or 
how high the temperature must be raised before sweating occurs. 


FEVER 


The bacterial poisons, which cause most of the infectious diseases, 
usually affect the heat regulating center in such a way that it keeps 
the heat of the body regulated for a temperature higher than normal ; 
perhaps 102° F. or 103° F., ete. 

We then have, in these infectious diseases, the higher temperature 
of the body as one of the symptoms of the disease. A definite rise in 
temperature is usual for each infectious disease. If, however, the 
temperature rises still higher, the excessive heat is eliminated by 
sweating, flushed skin, etc., just as in the normal individual, until the 
temperature is lowered again to the usual range for that particular 
disease. 

When the temperature is lower than the average-for a specific 
disease, more heat is produced, by shivering, or by a chill, until the 
temperature is raised nearer to the usual range. 

When the infection is overcome, the heat regulating center is again 
set for its normal point: 98.6° F. 


AcTION oF ANTIPYRETICS 


Drugs lower the temperature in three different ways. 

1. By lessening the production of heat. This is accomplished by 
such drugs as quinine, morphine, which lessen muscular contractions 
and other activities of the body. 

2. By increasing the elimination of heat. Drugs like pilocarpine 
or morphine which produce sweating, and drugs which widen the 
blood vessels of the skin, such as the nitrites, or the spirit of nitrous 
ether, aconite, etc., reduce the temperature in this way. 

3. By setting the heat regulating center for a temperature nearer 
normal, so that the excessive heat is eliminated. The analgesic anti- 
pyretics act in this way. When the temperature is normal, these 
drugs produce no effect. 


ANALGESIC ANTIPYRETICS 
Coal Tar Antipyretics 


The drugs belonging to the coal tar group were originally used 
to lower temperature. They are now principally used to relieve 
nervousness, headache, and pain. 
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Source 


The analgesic antipyretics are all made by chemical methods 


from coal tar. This is a thick, tarry liquid which remains as a — 


sediment, together with other substances, after coal has been 
distilled in the manufacture of illuminating gas. 

The effects of these substances are due to paramidophenol, 
which they form in the body. 


ANTIPYRINE, ACETANILID, PHENACETIN 
Appearance of the Patient 


About fifteen minutes to half an hour after an average dose of 
phenacetin or any of the coal tar substances is given, the patient 
is relieved of neuralgic pains or headache and perspires profusely. 
If he has temperature, it may be reduced a few degrees or even 
to normal in several hours. The pulse and respiration are usually 
not very much affected. The skin is flushed and may be moist. 


ACTION 


Applied to the Skin or Mucous Membranes. Antipyrine relieves 
pain and acts as an antiseptic. It checks bleeding by contracting 
the small blood vessels. Acetanilid is slightly irritating. Phenac- 
etin has no local effects. 


Internal Action 


In the Mouth. The coal tar drugs have a bitter taste. 
In the Stomach and Intestine. There are no effects except 
nausea and vomiting which occur occasionally in fever patients. 


Action after Absorption 


The analgesic antipyretics are absorbed into the blood in about 
a half hour. Here a simpler chemical substance, paramidophenol, 
is formed from them which produces the effects of the drug. 

After absorption they affect principally the brain, the tempera- 
ture, the blood, and the circulation. 

Action on the Brain. The analgesic antipyretics are soothing 
to the brain. They relieve neuralgic pains, nervous headache, and 
irritability, making the patient calm and quiet. Acetanilid fre- 
quently produces light sleep. 

Action on the Temperature. The analgesic antipyretics lower 
the temperature several degrees. or even to normal, in fever, by 
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increasing the heat elimination and setting the heat regulating 
center for a lower temperature. It usually remains down for 
several hours. The normal temperature is not affected. 

Action on the Blood. Acetanilid and phenacetin form 
methaemoglobin in the blood, which does not combine with 
oxygen like ordinary haemoglobin. This causes the cyanosis that 
results from large doses. 

Action on the Circulation. The pulse is somewhat faster at 
first, but large doses make it slow and weak by lessening the force 
of the contractions of the heart muscle. When given together 
with caffeine, the tendency to cause a weak and slow pulse is 
increased. 

Action on the Respiration. The breathing is somewhat more 
rapid at first but it may become slower. 

Action on the Secretory Glands. The secretion of sweat iy 
increased. 

Excretion 

The analgesic antipyretics are slowly eliminated from the body 

in the urine, usually in about twelve to twenty-four hours. 


Idiosyncrasies 


In individuals who are anaemic, or who have become weakened 
by prolonged illness, the following unusual symptoms occasionally 
occur: 

1. Skin eruptions: redness and itching, often swelling of the 
face and eyelids, which may last for several days. 

2. Nausea and vomiting. 

3. Cyanosis (especially after acetanilid and phenacetin). 

4, Dizziness. 

5. Collapse. 

Poisonous Symptoms 

The symptoms of poisoning may appear suddenly, following a 
single overdose. Usually, however, they result from the continued 
use of patent headache powders. 

Overdoses of analgesic antipyretics cause the following symp- 
toms; 

1. Nausea and vomiting. 

2. Cyanosis (blue color of the face and hands). 

3. Shortness of breath. _ 

4, Slow weak pulse. 
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5. Subnormal temperature. 
6. Muscular twitchings. 
7. Mental sluggishness ; later, stupor. . 
8. Collapse. 

Treatment 


Usually, stopping the drug is sufficient. In severe cases the 
following procedures are carried out : 

1. Keep the patient quiet. 

2. Wash out the stomach. 

3. Give oxygen to relieve the cyanosis. 

4, Atropine, strychnine, and other stimulants are given. 


Habit Formation 


Many nervous patients get into the habit of taking various 
headache powders for the relief of nervousness and headache. 
The habit is most pernicious; not only because of the danger of 
poisonous symptoms developing, but because of the interference 
with the general health. The nurse should therefore discourage 
the use of these remedies and only give them when other milder 
measures are of no avail. Continued use of the coal tar drugs 
causes the following symptoms: 

1. Digestive disturbances. 

2. Cyanosis and dyspnoea, 

3. Rashes, such as red blotches on the skin. 

4. Nervousness, restlessness, and sleeplessness. 

The last two symptoms occur especially when the drugs are 
suddenly discontinued. 


Uses of the Antipyretics 


The antipyretics were originally used principally to reduce fever. 
Since most of them weaken the heart action, they are not used as 
much as they formerly were. Cold baths, cold sponges, etc., are 
preferable to reduce fever, as they do not affect the heart or blood. 

The antipyretics are very useful drugs, however, and are now 
chiefly used to relieve indefinite pains and nervous headaches. 

Better results are often obtained by combining small doses of 
several of these drugs, instead of giving an average dose of a single 
one. 


equal or double quantity of sodium bicarbonate. They are also 


- sometimes given in milk, carbonated water, or peppermint water. 


It was formerly customary to give these substances together 
with caffeine, but it has been shown that this increases the 
tendency to weaken the heart action. Sodium bicarbonate, how- 
ever, tends to lessen the weakening action on the heart. 

Antipyrine is occasionally given hypodermically. It should 
be injected deep into the muscles, to prevent the formation of 
abscesses. 

, PREPARATIONS 


Antipyrine 


Antipyrine is a white crystalline powder which is readily dissolved 
in water. It resembles an alkaloid in its chemical properties, com- 
bining with acids to form salts. 


Antipyrine 0.3-1.3 Gms. ers. X-Xx 
(Antipyrina) 
Antipyrine Salicylate (Salipyrine) 0.3-2.0 Gms. grs. V-Xxx 


(Antipyrinae Salicylas) 


This is a combination of antipyrine with salicylic acid. It is said 
to relieve rheumatic pains more efficiently than either of its con- 
stitutents alone. 


Ferropyrine 0.3-1.0 Gm. girs. V-Xv 
(Antipyrina cum Ferro) 


This is a compound of antipyrine and iron chloride which is used to 
check bleeding. 


Amidopyrine (Pyramidon) 0.06-0.4 Gm. grs. I-vi 
(Dimethylamino-antipyrina) 

Pyramidon Acid Camphorate 0.6-1.0 Gm. gis. X-Xv 
Pyramidon Neutral Camphorate 0.5-0.8 Gm. grs. vili—xii 
Melubrin 1.0-2.0 Gms. grs. XV-XXX 


This is a complex organic substance which is used for rheumatism 
and sciatica. 


Acetanilid (Antifebrin) 


Acetanilid is a white crystalline powder formed by the action of 
glacial acetic acid, on anilin, a chemical substance which is an ingredi- 
ent of many dyes. Itisa neutral substance and does not form salts 
with acids. Chemically it is phenylacetamid. It is not readily 
dissolved in water. 


The antiperetler are Heats given eee or after meals math a a8 ee 


of modhihn piearneunie 


Avaipitenigeicii (Phenacetin) « wi-enn 
epee or acetphenetidin, is a white crystalline powder ma ide 


- from coal tar. eé 
El i 
Phenacetin 0.3-1.0 Gm. grs. V-XV 
(Acetphenetidinum) = 7 
7 There are a large number of drugs made from coal tar which are 


frequently used as antipyretics, but they are not official, Many of 
them are said to be safer than either antipyrine, acetanilid, or phen-— 
acetin. 

Many patent headache powders contain coal tar antipyretics, and — 
these frequently produce poisonous effects from continued use. 
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PART VII.—DRUGS WHICH ACT UPON THE 
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CHAPTER XXVI 


STIMULANTS OF NERVE ENDINGS 


PHysiotocy oF NERvE ENDINGS 


Many drugs principally affect the nerve endings. These are small 
microscopic structures that connect the terminations of the nerve 
fibers with the various tissues and organs of the body. The function 
of the nerve endings is to receive impulses for transmission to the 
spinal cord and brain when the nerve is a sensory or afferent nerve. 
When the herve is a motor or secretory (efferent) nerve, its nerve 
endings transmit the impulses to the muscles or glands in which they 
are situated. 

STIMULATION oF NEeRvE ENDINGS 


When the nerve endings are stimulated, the effects vary according 
to the function of the nerve; whether it is a sensory (afferent) nerve, 
or a motor or secretory (efferent) nerve. 

Stimulation of secretory nerve endings increases the secretion of 
the glands in which these nerve endings are situated, because the 
nerve endings then receive impulses for secretion more readily. 

Stimulation of motor nerve endings increases the contractions of 
the muscles in which the nerve endings terminate, because impulses 
for contraction of these muscles are received more readily. 

Stimulation of sensory nerve endings increases the appreciation 
of the sensations carried by these nerves; thus, an ordinary sensation 
of touch may be appreciated as a tingling sensation. 

When the sensory nerve endings are stimulated, reflex action is 
increased, because impulses to the spinal cord are started more readily. 


Derpression oF NeRvE ENDINGS 


When the nerve endings are depressed, the following are the effects 
on the secretory, motor (efferent), and sensory (afferent), nerves: — 

Depression of secretory nerve endings lessens the secretion of the 
glands in which the nerve endings terminate, because impulses for 
secretion are not so readily received. 

Depression of motor nerve endings lessens the contractions of the 
muscles in which the nerve endings terminate, because impulses for 
the contraction of these muscles are not as readily received. 


Action or Autonomic Nerve ENDINGS 


When the autonomic nerve endings are stimulated, the effects vary 
according to whether the terminals of the vagotonic branches or the 
sympathetic branches are stimulated. 
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If the vagotonic branches are stimulated the following effects 
contracted pupils, slow heart action, increased secret yn, an 
of the gastro-intestinal tract. Any or all of these effects will 
duced, depending on which branches are stimulated. ; ee 

If the sympathetic nerve endings are stimulated the following effects 
occur: a rapid heart action, diminished peristalsis and secretion of the _ 
gastro-intestinal tract, and dilated pupils. Uterine contractions are 
diminished. 

When the autonomic nerve endings are depressed the opposite effect 
will be produced in each of the above instances. : 

We can therefore modify the function of many organs by means of 
drugs which act upon the nerve endings of branches of the autonomic 
nerves, see pages 304 and 310. 

Depression of the sensory nerve endings lessens the appreciation 
of the various sensations. Numbness and insensibility to pain are 
produced when the sensory nerve endings of the skin are thus affected. 

Since impulses are not able to be readily started when sensory nerve 
endings are depressed, substances which produce this effect also lessen 
reflex action. 

The drugs that lessen the action of the sensory nerve endings are 
used principally as local anaesthetics. 


SECRETORY STIMULANTS 


Secretory stimulants are drugs whose principal action is to 
increase the secretions of the secretory glands. Practically, these 
substances are used only to increase the secretion of sweat. 

Diaphoretics are drugs used principally to increase the secretion 
of sweat. : 
PILOCARPUS OR JABORANDI 


Pilocarpus or jaborandi is obtained from the leaves of the 
Pilocarpus jaborandi, or Pilocarpus microphyllus, a Brazilian 
shrub. Its active principle is an alkaloid, pilocarpine. The prep- 
arations of pilocarpine, the alkaloid, are principally used. It has 
an odor resembling hay. 


Appearance of the Patient 


About five to fifteen minutes after a dose of pilocarpine is given, 
all the secretions are increased. The patient perspires profusely, 
there is a profuse flow of saliva, of tears, and of mucus from the 
nose, mouth, and bronchi. The face is flushed, and the pupils are 
contracted. The breathing is faster, and the pulse is somewhat 
more rapid and weaker. The patient may complain of abdominal 
cramps and nausea and may have frequent bowel movements. 
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ACTION 


Local Action. Applied to the skin, pilocarpine produces no 
effects, but it is readily absorbed from such local applications. It 
is believed to increase the growth of hair on the scalp, whether 
it is applied locally or given internally. The hair is usually lighter 
in color and grows in patches. On mucous membranes. It is 
readily absorbed, but does not affect them locally. For example, 
the application of a drop of pilocarpine solution in the eye causes 
only general or systemic effects. 


Internal Action 


In the Mouth. Pilocarpine has a bitter taste. 

In the Stomach. It increases the secretion of gastric juice and 
the peristalsis of the stomach. In large doses it often causes 
nausea and vomiting. 

In the Intestines. Pilocarpine increases the secretion of the 
mucous membrane and the peristaltic contractions of the muscle 
wall. Frequent movements of the bowels may result. 

The effects on the stomach and intestines are due to stimula- 
tion of the nerve endings after the drug is absorbed and not to a 
local action on these organs. 


Action after Absorption 


Pilocarpine is very rapidly absorbed into the blood from the 
stomach, and from all the mucous membranes upon which it is 
applied; usually in about fifteen minutes. After absorption it 
affects principally the secretory glands, the involuntary muscles, 
the pupils, the heart, and respiration. 

Action on the Secretory Glands. This is the most important 
effect of pilocarpine. It increases the secretions of all the secretory 
glands, except those of the breasts, the liver, and the kidneys. 

The secretion of the sweat glands is greatly increased (diapho- 
retic action). It is used principally to produce this effect. The 
great activity of the sweat glands makes the skin very red and 
flushed, which may last for several hours. 

Pilocarpine usually causes a profuse secretion of saliva, of tears, 
of mucus from the nose and the bronchi. The secretion of the 
mucous membrane of the stomach and intestines is also increased. 
The secretion of milk, bile, and urine, however, is not affected. 

The effect on the secretory glands is the result of increased 
activity of the nerve endings for secretion in the various glands of 


ane mas These pres s ON 
impulses for secretion more ene 2 

Action on the Involuntary Muscles. locarpine 
increases the contractions of all the involuntary muscles, by be 
stimulating the nerve endings in these muscles. ve 

The contractions of the involuntary muscles of the stomach a ms 
intestines (peristalsis) and of the involuntary muscles of the 
bronchi are all increased. The contractions of the involuntary 
muscles of the bladder often cause frequent urination accompanied 
by straining. 

The spleen and uterus are also contracted by pilocarpine. 

Action on the Pupil. Pilocarpine contracts the pupil. The 
effect on the pupil is due to the increased contractions of the 
involuntary circular muscles of the iris of the eye, which makes 
the pupil smaller. The contractions of the ciliary muscle of the 
eye make the lens more convex, so that the patient sees only near 
objects, and has great difficulty in seeing distant ones. Pilocarpine 
also makes the eyeball softer, by causing a free circulation of fluid 
from the posterior to the anterior chamber of the eyeball. It is 
often used to produce this effect in glaucoma, a disease in which 
the eyeball becomes hardened and which often causes blindness. 

Action on the Circulation. In large doses pilocarpine makes 
the heart beat slower and weaker. The pulse is therefore slow 
and weak. It makes the Vagus nerve endings in the heart more 
sensitive; so that they receive impulses to slow the heart more 
readily. The pulse may be somewhat stronger and faster for a 
few minutes. Poisonous doses dilate the small blood vessels. 

Action on the Respiration. The breathing becomes deeper and 
faster after large doses. This is due to the narrow bronchi which 
result from the contractions of their involuntary muscles, and the 
weakened heart action. The patient then has to breathe faster 
and deeper (asthmatic breathing) to get a sufficient amount of air 
in the lungs. Poisonous doses lessen the action of the respiratory 
center, thus making the breathing slow and shallow. 

Effect on Temperature. The profuse sweating which results 
from pilocarpine usually lowers the temperature slightly. 


Excretion 


Pilocarpine is excreted mainly in the urine and sweat. It be- 
gins to be eliminated in about an hour, and is entirely excreted in 
about twenty-four hours. 


a 


some of the following effects, ie are often injurious to the 
patient. 

1. The slow and weak pulse. = 
_ 2. The profuse secretion of mucus in the bronchi fills up the 


lungs with mucus, and the contractions of their involuntary muscle 


makes the bronchial tubes narrower. The mucus is then expelled 
with difficulty, and the lungs fill up with fluid. This condition 
is known as oedema of the lungs. The patient is then said to 
“ drown ” in his own sweat. 

3. Patients often feel very weak and chilly after pilocarpine. 


Poisonous Effects 


Since pilocarpine is rapidly excreted, only | acute poisoning 
occurs, usually from an overdose. 


Symptoms 

1. Great weakness. 

2. Profuse secretion of saliva. 

3. Profuse perspiration and flow of tears. 

4. Occasionally, nausea, vomiting, abdominal pain, and profuse 
diarrhoea, with fluid stools. 

5. Slow, irregular, weak pulse. 

6. Rapid, difficult breathing, accompanied by “ rales ” (gurgling 
sounds in the lungs, due to the accumulation of mucus). 

7. Contracted pupils. 

8. Occasionally, dizziness, slight delirium, and twitchings of 
the muscles. 

The breathing finally becomes slow and shallow, the patient 
complains of great weakness, and death may result. 


Treatment 


1. Atropine is given as an antidote. This paralyzes the nerve 
endings, and neutralizes the effects of pilocarpine. 

2. Give artificial respiration if the breathing is slow and shallow. 

3. Heart stimulants, such as caffeine or camphor, are usually 
given. 


WPilbeatping! is a very efficient drug; Hit its use is ied by 
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1. Pilocarpine is used principally to produce sweating; t 
eliminate retained waste products through the skin, and to rem: 
fluid from the tissues (oedema) in cases of nephritis, when t 


patient secretes very little urine. Because of the excessive per- 3 


spiration, the patient should be wrapped up in blankets and kept 
warm. 

2. It is often given as a hair tonic, by local applications. The 
hair is the secretion of the hair follicle, and the effect is probably 
due to the increased secretion of this gland, as well as of the other 
secretory glands. —_ 

3. It is often given to overcome dizziness when it is due to 
lessened secretion in the labyrinth of the ear. 


PREPARATIONS 
Fluidextract of Pilocarpus 0.5-2.0 c.c. m. vili-xxx 
(Fluidextractum Pilocarpi) 

Pilocarpine 

Pilocarpine Hydrochloride 0.003-0.03 Gm. gr. so -d 
(Pilocarpinae Hydrochloridum) 
Pilocarpine Nitrate 0.003-0.03 Gm. gr. oy 
(Pilocarpinae Nitras) 

MUSCARINE 


Muscarine is an alkaloid, the poisonous principle of various poison- 
ous mushrooms. It produces thirst, vomiting, diarrhoea, cramp-like 
abdominal pains, suppression of urine, and delirium. The symptoms 
resulting from eating poisonous mushrooms are similar to those of 
pilocarpine poisoning. 


OTHER DIAPHORETICS 


There are a number of drugs which increase the secretion of 
the secretory glands, especially the sweat glands, but they produce 


other more important effects. The most common ones are the 
following : 


Ipecac (especially in the form of Dover’s powder) 
Apomorphine 

Aconite 

Veratrum Viride 

Spiritus Aetheris Nitrosi (Sweet spirit of niter) 
Salicylates 
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Coal tar preparations 

and many of the saline diuretics, such as, 
Potassium Citrate 
Solution of Ammonium Acetate 


STIMULANTS OF INVOLUNTARY MUSCLES 


(STIMULANTS OF THE Motor NERVE ENDINGS) 


PHYSOSTIGMA AND ESERINE 


Physostigma is obtained from the Physostigma venenosum, the 
calabar bean, or ordeal bean. It is a large bean, growing on a 
vine, principally in Calabar, on the western coast of Africa. 

Its active principle is an alkaloid, eserine, or physostigmine. 

A paste made from the calabar bean has been used for genera- 
tions by the natives of the western coast of Africa, as a test in the 
trial by ordeal for various crimes, such as witchcraft. The 
accused individual was forced to eat the paste; if he died, he was 
guilty, otherwise he was considered innocent. 


Appearance of the Patient 


About fifteen minutes after giving a dose of eserine, the patient 
usually complains of cramp-like pains in the abdomen and slight 
weakness. He may feel somewhat nauseated, passes a good deal 
of flatus, and the bowels move very freely, the stools being quite 
fluid. 

The pulse may be slow and weak, and the breathing is at first 
somewhat rapid and deep, but later it becomes slow and shallow. 
The pupils are contracted, and the patient is unable to see distant 
objects clearly. He usually complains of weakness. 


ACTION 


The action of physostigma is due to the eserine which it contains. 
The alkaloid is the preparation commonly used. The effects of 
eserine are quite similar to those of pilocarpine. They are due 
to stimulation of nerve endings. 


Internal Action 
In the Stomach and Intestines. It markedly increases the 
peristalsis, producing cramp-like abdominal pains with the passage 
of flatus, and sometimes diarrhoea. 


eS ey is very rapidly absorbed into the blood A aes 

in about fifteen minutes to a half hour. After absorption it affe ef 
principally the involuntary muscles, the pupils, the secretory 
glands, the circulation, and the respiration. . 

Action on the Involuntary Muscles. Eserine increases the con- 
tractions of all the involuntary muscles, by increasing the activity, 
of the nerve endings in these muscles. 

The muscles of the intestines are particularly affected, the 
peristalsis is very much increased, and frequent fluid movements 
of the bowels result. The contractions of the muscles of oe 
ureter, bladder, and uterus, are also increased. 

Action on the Pupils. Eserine contracts the pupil when used 
as eye drops, or when given internally. It makes the nerve end- 
ings of the circular muscles of the iris more sensitive, so that 
impulses for their contractions are more readily received. 

It also contracts the ciliary muscle of the eye, a muscle which 
holds the lens in place. The contraction of this muscle makes the 
lens more convex, so that the patient is unable to see distant 
objects clearly. It also causes a free circulation of fluid from the 
posterior to the anterior chamber of the eye, thereby making the 
eyeball softer. Eserine is often used to produce this effect in 
glaucoma, a disease in which the eyeball becomes hardened, and 
which often results in blindness. 

Action on the Secretory Glands. Eserine increases the secre- 
tion of all the secretory glands, by making their nerve ieee 
more sensitive to receive impulses for secretion. 

The secretion of mucus from the nose and bronchi, tears, per- 
spiration, and the digestive juices are all increased. The effect — 
is not very marked, however, because of the contractions of the 
blood vessels in the glands. These contractions tend to neutralize 
the stimulation, by limiting the blood supply of the glands. 

Action on the Circulation. In large doses eserine makes the 
heart beat slightly slower and weaker. 

Action on the Respiration. After large doses the breathing is 
at first rapid and deep, because of the narrow bronchial tubes. 
Later, it becomes slow and shallow, as a result of lessened activity 
of the respiratory center in the medulla, so that fewer impulses 
for breathing are sent out. 


; 5 (ee 1s very rapidly anita from the body in the urine — 
_ and in all the secretions. It begins to be excreted in a few eaapes: 
and is entirely eliminated in a few hours. 
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Poisonous Effects 


Since eserine is very rapidly excreted, only acute poisoning — 


oecurs; usually from an overdose of thé drug, given hypoder- 
mieally or dropped into the conjunctiva of the eye. 


Symptoms 


Abdominal cramps, nausea, and vomiting. 

Diarrhoea, with frequent fluid stools. 

Excessive flow of saliva and perspiration. 

Rapid, then slow, shallow, difficult Se 

Slow, irregular, weak pulse. 

Contracted pupils. 

Twitchings of the muscles, beginning in the legs and extend- 
ae the upper extremities, with great muscular weakness. 
Collapse. 
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Treatment 


The stomach should be washed out. 
Keep the patient warm. 
Give artificial respiration. 
. Atropine is given hypodermically. This is the antidote, 
as a paralyzes the overacting nerve endings, and increases ie 
breathing. 

5. The collapse is usually treated with heart stimulants. 
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Uses 


Eserine is principally used in the following conditions: 

1. To soften the eyeball in glaucoma, and to contract the pupil. 

2. To increase the peristalsis, to cause frequent movements 
of the bowels, and to expel gas. It is frequently used for the 
latter effect on patients that have just been operated upon and 
who have difficulty in passing gas, especially after gynecological 
operations. It should be avoided when the operation has been 
performed upon the stomach or intestines. 

3. It is occasionally used in chronic constipation. 


Pinctura a Physostigmat 3) 


So ; ine Ti hy we 
tie Salicylate s 0.001-0. 003 Gm. 
(Physostigminae Salicylas) 


Eserine Sulphate ' 0.001-0.003 Gm. 
(Physostigminae Sulphas) 


CHAPTER XXVII 


DEPRESSANTS OF SECRETORY AND MOTOR 
NERVE ENDINGS 


SECRETORY DEPRESSANTS 
BELLADONNA GROUP 


The belladonna group consists of a number of drugs producing 
more or less similar effects. They are all obtained from plants 
belonging to the botanical family, known as the Solanacae. The 
active principles of the members of this group are the alkaloids, 
atropine, hyoscyamine, and hyoscine. These alkaloids are closely 
related to one another, both in composition and in effects. Atro- 
pine, for instance, is a compound of two forms of hyoscine. Homa- 
tropine is an alkaloid formed by decomposing atropine and com- 
bining it with oxytoluic acid. Other artificial alkaloids may be 
formed in a similar manner. 

The members of the belladonna group are the following plants: 

Atropa Belladonna (Deadly Nightshade), which contains 
atropine with small quantities of hyoscine and hyoscyamine. 

Hyoscyamus Niger, containing hyoscyamine, hyoscine, and 
small quantities of atropine. 

Datura Stramonium (Thorn apple), which contains atropine, 
hyoscyamine, and small quantities of hyoscine. 

Other less important drugs which contain atropine are: 

Duboisa Myoporoides 
Scopola Atropoides 
Mandragora Autumnalis 
Atropa Mandragora 


BELLADONNA AND ATROPINE 


Belladonna is a drug obtained from the leaves and roots of the 
Atropa belladonna or Deadly nightshade. It is a perennial plant, 
about three feet high, which ordinarily grows in England and 
other parts of Europe, but it has also been cultivated in this 


country. Its active principles are the following alkaloids: 
405 


Hyoscine 


Cees 


The effects of belladonna are due principally to the atropine ~ , 


which it contains. This is preferred for internal use. ‘ 


_ Appearance of the Patient 


After administration of atropine, or one of the atropine con- 
taining drugs, such as belladonna or hyoscyamus, the following 
effects result within ten minutes to a half hour: ~ 

The patient looks brighter, the face and neck are somewhat 
flushed, and the pupils are dilated. He is more wakeful and 
more alert. The pulse is rapid and strong and the breathing is 
deeper and faster. Various cramp-like pains, such as pains in the 
stomach, intestines, or bladder, are relieved. 

The patient is thirsty, complains of dryness of the mouth and 
throat. The skin usually feels dry and may be quite flushed. 

If the patient has an attack of shortness of breath, this is usually 
relieved, . 


ACTION 


Local Action. On the skin, atropine relieves pain, and checks 
the secretion of sweat. This effect is produced by paralyzing 
the sensory nerve endings in the skin. It is often used for this 
purpose in the form of a belladonna plaster. Atropine or bella- 
donna is readily absorbed from the skin, if applied in a solution of 
alcohol, glycerin, oil, or camphor, or in the form of a plaster. It 
often causes general, even poisonous, symptoms from such applica- 
tions. On mucous membranes: It checks the secretion. 


Internal Action 


In the Mouth. Atropine has a bitter, burning taste, and checks 
the secretion of saliva and mucus. It makes the mouth and 
throat feel dry. If this effect is marked, the patient is unable to 
swallow. 

In the Stomach. It lessens the secretion of gastric juice and 
the peristalsis of the stomach. 

In the Intestines. Atropine checks the secretion of the mucous 
membrane of the intestines and lessens the peristaltic contrac- 
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tions of its muscle wall. It is often used for this purpose to check 
the griping pains of cathartics. 


Action after Absorption 


Atropine enters the blood through the mucous membrane of 
the stomach and intestines. It is rapidly absorbed, usually within 
a half to one hour. It can also be absorbed from other mucous 
membranes. After absorption it affects principally the heart, the 
respiration, the brain, all the secretory glands, the. involuntary 
muscles, and the pupils. 

Action on the Heart. Atropine makes the heart beat faster and 
stronger when given in large doses. This effect is due to the 
paralysis of the nerve endings in the heart, of the Vagus or inhibi- 
tory nerves. The checking or slowing influence is then taken away 
from the heart, so that impulses for slowing the heart will not 
reach it. As a result, the accelerator nerves have full play, and the 
only impulses that reach the heart make it beat stronger and 
faster. 

Action on the Blood Vessels. The blood vessels of the skin 
are widened. This causes the flushing of the face and neck, 
often noticed after administration of atropine. The small arteries 
of the abdomen, however, are constricted by the contractions of 
their muscle fibers, as a result of impulses which reach them from 
the vaso-constrictor center in the medulla of the brain. It slightly 
increases the blood pressure. 

Action on the Respiration. Atropine makes the. breathing 
faster and deeper by increasing the impulses for breathing that 
are constantly being sent from the respiratory center of the 
medulla. 

Action on the Nervous System. In ordinary doses there is very 
little effect on the brain. With large doses the patient becomes 
talkative and wakeful and may go on to a talkative delirium, 
with poisonous doses. This is followed by symptoms of lessened 
brain activity (depression), because the brain then becomes 
exhausted from overactivity. 

Action on the Secretory Glands. Atropine lessens the secre- 
tion of all the secretory glands, by paralyzing the nerve endings 
of the secretory nerves in the various glands, 


j : vp 
Errecr oN SECRETIONS 
Gland Secretion Effect - 
Saliva Diminished; excessive — 
thirst : “A 
Gastric juice Diminished P 
Intestinal secretions Diminished 
Pancreatic juice Only water lessened. 
Secretion of its diges- 
Digestive glands tive ferments are not 
due to_ nervous influ- 
ences, but to chemical 
substances formed in 
the stomach (secretin). 
Bile Lessens change of gly- 
cogen to sugar 


Sweat glands Perspiration Diminished 
Breasts Milk ~ Diminished 
Mucous glands Mucus Diminished 
Kidneys Urine No effect 


Action on the Involuntary Muscles. Atropine lessens the 
contractions of all the involuntary muscles, by paralyzing the 
nerve endings of the nerves which carry impulses to these muscles. 
Thus, the peristalsis of the stomach and intestines, the contrac- 
tions of the bladder, of the uterus, and of the bronchial sage 
are all lessened by atropine. 

Action on the Pupil. Atropine dilates the pupil by paralyzing 
the nerve endings of the nerves in the circular muscle fibers of 
the iris, or colored part of the eye. The radial muscles then have 
free play, and their contractions widen the pupil. The pupil may 
remain dilated for days. 

Patients are often unable to see near objects clearly after atro- 
pine has been dropped into the eye. This is due to the effect on 
the nerve endings of the ciliary muscle, a muscle which changes the 
contour of the lens for near and distant objects (accommodation). 
The relaxation of this muscle prevents the lens from changing its 
contour for near objects, which cannot then be seen. 

Effect on the Temperature. In large doses atropine often causes 
a rise of temperature, 
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Excretion 
Atropine, or a drug containing atropine, is excreted mainly in 
the urine. It is eliminated in about ten to thirty-six hours. Part 
of the drug is oxidized and used up in the body. 


Idiosyncrasies 


The following unusual effects occasionally occur : 

1. Ordinary doses of atropine sometimes cause delirium. 

2. When applied to the conjunctiva of the eye, atropine often 
causes inflammation of the eyelids and face. 

3. The rash caused by atropine may spread all over the body, 
and the skin may peel (desquamate). It may be mistaken for 
scarlet fever. 

4. Children can stand comparatively large doses of atropine. 


Poisonous Effects 


Acute atropine poisoning usually results from excessive doses 
of atropine or drugs containing atropine. Dangerous symptoms 
have resulted from gr. 34-745 and death has occurred in about six 
hours after it was taken. 

Since atropine is rapidly excreted, cumulative symptoms, or 
chronic atropine poisoning, does not occur. 


Symptoms 

In giving atropine or atropine containing drugs the nurse should 
watch for excessive thirst and talkativeness. She should report 
these symptoms to the physician as soon as they occur. 

The earliest and most characteristic symptoms of atropine 
poisoning are the following: 

1. Dryness of the mouth and throat. 
Excessive thirst. 
Difficulty in swallowing. 
Hoarseness. 
Flushed, dry skin, especially of the face and neck. 
Very rapid pulse and breathing. 
The pupils are widely dilated and near objects cannot be 
seen distinctly. 

If very large doses of atropine are taken, these symptoms are 
increased and may be followed by the following: 
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of sight. He talks continuously to objects or persons. He 
to see about him. He may become quarrelsome and have t 
restrained. Tremors of the muscles and convulsions fina 
develop. 7 

Frequently the excessive excitement is followed by stata coma, 
and collapse. The breathing becomes fast and then slow and — 
shallow, cyanosis develops, and death results from paralysis of se 
respiration. 

Although atropine is a respiratory stimulant, the nurse conte 
remember that from poisonous doses the respiratory center be- 
comes depressed and may finally be entirely paralyzed and death 
ensue. =. 
Treatment : 


1. Wash out the stomach, or give emetics. 

2. Give tannic acid or old tea to combine with the atropine to 
neutralize it. 

3. Apply an ice bag to the head. 

4. Catheterize the patient, to avoid reabsorption of the atropine 
from the urine in the bladder, especially since patients suffering 
from atropine poisoning may not pass much urine. 

5. Keep the body warm; give mustard baths. 

6. Give artificial respiration if the breathing is embarrassed. 

7. Stimulants, such as caffeine, strychnine, are usually given. 

8. Do not give morphine, for, while atropine is the antidote 
for morphine, the dangerous effects of atropine are due to the 
exhaustion of the breathing. If morphine is given in such cases, 
the breathing is only made slower. Morphine is not therefore an 
antidote for atropine, though atropine is an antidote for morphine. 
Chloroform should also be avoided. 


Uses 


The following are the most important uses of atropine or bella- 
donna: 


1. In the form of a belladonna plaster or liniment, atropine or 
belladonna is used to relieve pain on the site where it is applied. 

2. As a cardiac and respiratory stimulant, especially when 
immediate effects are desired. 
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3. As an antidote for morphine poisoning. It is very often 
given together with morphine to avoid poisonous effects. 

4. Atropine is often given to check secretions, for example, to 
check profuse sweating, or the secretion of milk. 

5. To lessen cramp-like pains produced by contractions of 
involuntary muscles. It is often prescribed together with purga- 
tives to lessen their griping. 

6. It relieves the colic which is produced by the contractions of 
the involuntary muscles of the bile ducts, when gall stones attempt 
to pass along these ducts. It also relieves the colic of the ureters 
of the kidney (renal colic) resulting from the passage of a stone 
or other substance along the ureter. It frequently relieves pain- 
ful urination produced by the spasmodic contractions of the in- 
voluntary muscles at the neck of the bladder. 

7. It often relieves the pains of an ulcer in the stomach by 
lessening the contractions of the involuntary muscles of the 
stomach. : 

8. Atropine is very often used to relieve bronchial asthma. It 
is particularly valuable in this condition, because it lessens the 
spasms of the involuntary muscles of the bronchi, and at the same 
time it checks the secretion of its mucous membranes. 

9. Atropine is very often used to dilate the pupil, so that the 
retina or background of the eye may be more easily examined. It 
is also used to prevent adhesions between the iris and lens when 
the iris is inflamed. 

10. Itis very often used in diabetes in large doses. It is believed 
to lessen the amount of sugar in the urine. 


PREPARATIONS 


Preparations Made from Belladonna Leaves 


For Internal Use 


Extract of Belladonna 0.005-0.03 Gm. gr. 74-4 
(Extractum Belladonnae) 
Tincture of Belladonna 0.3-1.0 ¢.c. m. V-XV 


(Tinctura Belladonnae) 


For Local Use 


Belladonna Ointment 
(Unguentum Belladonnae) 


This contains about 10% of the extract of belladonna, 


—_ a 


‘This contains 3 parts of the extract of belladonna and 7 
adhesive plaster. 


Preparations Made from Belladonna Root oaks 
For Internal Use : = ; 
~ Fluidextract of Belladonna Root 0.06-0.12 c.c. m. i-ii. 
(Fluidextractum Belladonnae Radicis) ; 
For Local Use : oe 
Belladonna Liniment pro wan 
(Linimentum Belladonnae) com 


This consists of the fluid extract to which has been added about oe 
5% of camphor. 


Preparations of Atropine 


For Internal Use - 
Atropine 0.0004-0.001 Gm. aT. pha s 
(Atropina) 
Atropine Sulphate 0.0004-0.001 Gm. gt. pha 


(Atropinae Sulphas) 


For hypodermic use, atropine often comes in tablets, each containing 
the required dose, or in 4 to 1% solutions, 


For Local Use 
Oleate of Atropine 
(Oleatum Atropinae) 


This contains about 2% of atropine. 
Atropine Ointment 
(Unguentum Atropinae) 

This contains about 4% of atropine. 


Homatropine 


Homatropine is an artificial alkaloid of atropine. It is formed 
by a combination of tropine, an alkaloid obtained by decomposing 
atropine, with oxytoluic acid, or mandelic acid. 

The effects of homatropine are similar to those of atropine. 
It dilates the pupil more rapidly than atropine, but the effect is 
not as lasting. Its local use in the eye, for instance, is not so apt 
to cause general symptoms as easily as atropine. 

Homatropine is used principally to dilate the pupil, by drop- 
ping a solution of the drug into the conjunctiva of the eye. 
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Homatropine Hydrobromide 0.0006-0.001 Gm. 8. rho ee 
(Homatropinae Hydrobromidum) 


This is used principally in $ to 1% solutions for local applications 
to the eye. 


Novatropin 0.0025 Gm. gl. ss 
(Homatropine methyl bromide) 


This produces the same effects as atropin but it does not stimulate 
the nervous system and relaxes involuntary muscles and spasms more. 
It is said to be fifty times less poisonous. 


Eupthalmine or Eucatropine 


This is an artificial alkaloid which is used in 2% solutions to dilate 
the pupils. It does not affect the circulation. 


STRAMONIUM 


Stramonium, Thorn apple, or Jamestown Weed, is obtained from 
the leaves of the Datura stramonium, a weed growing in England and 
the United States. Its active principles consist mostly of hyoscine, 
but it also contains atropine and hyoscyamine. 

Action. Stramonium is usually given to relieve an attack of spas- 
modic asthma. 

The breathing becomes easier, and the pulse is strong and rapid. 
The patient complains of dryness of the mouth and throat, is very 
thirsty, and the pupils are dilated. 

Administration. Stramonium is given in the form of cigarettes, 
which are smoked during an attack of asthma, or the leaves are burned 
in a saucer and the smoke inhaled. It relieves the attack by relaxing 
the spasm of the involuntary muscles of the bronchi. 


PREPARATIONS 


Stramonium leaves made up into cigarettes, or the plain dried leaves, 
are the most commonly used preparations. 


Tincture of Stramonium (roa Once. m. V-Xv 
(Tinctura Stramonii) 
Stramonium Ointment 
(Unguentum Stramonii) 

This contains 10% of the extract of stramonium. It is used prin- 
cipally for painful haemorrhoids. 


HYOSCYAMUS 


Hyoscyamus is obtained from the leaves and flowering tops of 
Hyoscyamus niger or henbane, when the plant is two years old. It 
grows best in England, but it has been successfully cultivated in the 
United States. It contains mostly hyoscyamine, also hyoscine and 
small quantities of atropine. 
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eS Tincture of Hyoscyamus 1.0-4.0 c.c. m. xv-3i . 
cs (Tinctura Hyoscyami) “Path, ‘ 
Hyoscyamine Sulphate 0.0005-0.001 Gm. gr. z40-ao a 
- (Hyoscyaminae Sulphas) a 
Hyoscyamine Hydrobromide 0.0005-0.001 Gm. gt. x3 a AS 


(Hyoscyaminae Hydrobromidum) 


HYOSCINE OR SCOPOLAMINE 
Appearance of the Patient Tt 


About half to one hour after the administration of hyoscine, 
the patient feels tired and drowsy. He becomes less active, less 
talkative, and soon falls asleep. The sleep resembles the normal 
sleep, and lasts from about five to eight hours, though the patient 
may feel drowsy for some time after that. The pulse and breath- 
ing are slow, and the pupils are dilated. When the patient awakes, 
he usually complains of dryness of the throat and mouth, and is 
very thirsty. If the patient is delirious he becomes quiet. 

Hyoscine produces sleep more easily if the room is darkened and 
free from loud noises. 


ACTION 


The action of hyoscine resembles that of atropine with the 
following differences : : 

1. Action on the Pupil. It dilates the pupil more rapidly than 
atropine, but the effects last for only a short time. 

2. Action on the Heart. It makes the heart beat slower. The 
pulse is therefore slower after hyoscine. 

3. Action on the Respiration. H-yoscine does not increase the 
breathing as much as atropine does. 

4. Action on the Brain. The activity of the brain is lessened 
by hyoscine. It produces sleep, lessens muscular twitchings, and 
quiets delirium. It lessens especially the memory of various 
sensations. A patient may not remember having seen certain 
objects or having had pain. 

Poisonous doses produce coma and collapse: rapid, weak, 
thready pulse ; pallor, dilated pupils, and cold perspiration. 
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Uses 


Hyoscine is usually given hypodermically, to produce sleep; 
and as a sedative, especially in cases of delirium, mania, delirium 


tremens, etc. 
Scopolamine Morphine Anaesthesia 


(Twilight Sleep) 


Hyoscine or scopolamine is given together with morphine to produce 
a state of mild unconsciousness or anaesthesia, so as to enable the 
performance of painless operations. It may be used alone or as a 
preliminary to a general anaesthetic. 

It has frequently been used, however, for painless childbirth. The 
method, which is commonly known as “ twilight sleep,’’ consists in 
inducing the following effects: 

1. A drowsy state in which the consciousness, as well as the sense 
of pain, is lessened. 

2. A loss of memory for pain. 

Method of Administration. The desired condition is brought about 
by giving a dose of hyoscine with morphine as soon as labor pains 
start. The hyoscine alone is then repeated every hour; but each 
time in a smaller dose. 

The effect of the drug is enhanced by darkening the room and 
maintaining calm and quiet surroundings. 

To determine whether the desired effects are obtained, the nurse 
should test the patient’s memory about every half hour throughout 
the administration: by showing the patient the same object at fre- 
quent intervals. When the patient does not remember the object 
seen, the desired effect is obtained. The same object should not be 
shown too often, however, as the test may then become unreliable. 
During treatment, the patient should be carefully watched for symp- 
toms of collapse and poisoning (atropine poisoning). Many patients 
are delirious throughout the treatment, although they do not remember 


the pains. 
PREPARATIONS 


Hyoscine Hydrobromide 0.0003-0.0006 Gm. gr. s4p-zdp 
(Hyoscinae Hydrobromidum) 
Scopolamine Hydrobromide 
(Scopolaminae Hydrobromidum) 
This is the same as hyoscine hydrobromide. 
Euscopole : 0.0003 Gm. QT. sty 
This has a milder action than scopolamine. 


SCOPOLA 


Scopola is obtained from the underground stems of the Scopola 
atropoides, a plant which grows on the hills of central and southern 
Europe. It acts like atropine but is less effective. 
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Extract of Scopola — 0.015-0.03 Gm. 
(Extractum Scopolae) 
Fluidextract of Scopola 0.06-0.12 c.c. 
(Fluidextractum Scopolae) 


OTHER SECRETORY DEPRESSANTS 
AGARICUS AND AGARICIN 

Agaricus is a fungus, the white agaric, or Agaricus albus or Poly- , 
posis laricis. Agaric acid, or agaricin, is the preparation principally 7 
used. A 

Agaricin checks the secretion of sweat, by paralyzing the nerve 
endings in the sweat glands which cause secretion. The effect, how- 
ever, is not as marked as that of atropine. Secretions of the other 
secretory glands are not affected. It often causes nausea and frequent 
movements of the bowels. It does not affect the heart, respiration, 
or pupils. It is used principally to check the night sweats of tuber- 
culosis. It should be given about 4 or 5 hours before the expected 
sweat. 

PREPARATIONS 

Agaricin 0.005-0.06 Gm. gr. zy 

This is best given in pill form about five or six hours before retiring, 
as it is very slowly absorbed. 


Agaric Acid 0.015-0.03 Gm. grs. +-4 
(Acidum Agaricum) 
This is a very poisonous substance. Overdoses cause vomiting, 
diarrheoa, and collapse. 
CAMPHORIC ACID 
Camphoric acid is a white crystalline powder, formed by the action 
of nitric acid on camphor. It is used to check excessive perspiration. 


Camphoric Acid 1.0-2.0 Gms. gs, XV-Xxx 
(Acidum Camphoricum) 


MOTOR DEPRESSANTS 
PAPAVERINE 


Papaverine is one of the alkaloids obtained from opium. It 
acts like morphine only to a very slight degree. It relieves pain 
and lessens the activity of the brain only slightly butit is somewhat 
of a local anaesthetic. 

It lessens the contractions of all involuntary muscles such as 
those of the stomach, the ureters, gall ducts, and intestines. 
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It is therefore used to lessen the pains caused by the spasm of 
the involuntary muscles in ulcer of the stomach, gall stone colic, 
kidney colic, painful menstruation, and painful urination. It is 
also used to lower blood pressure and to lessen the convulsions in 
eclampsia. Papavarine does not induce a habit. 


PREPARATIONS 
Papaverine 0.03-0.08 Gm. gr. $15 
(Papaverinae) 
Papaverine Hydrochloride 0.03-0.08 Gm. gr. $-i4 


(Papaverinae Hydrochloridum) 
This also comes in tablets, each containing 0.04 Gm. 


Papaverine Sulphate 0.03-0.08 Gm. gr. 4-i4 
(Papaverinae Sulphas) 


BENZYL BENZOATE 


Benzyl benzoate is a colorless oily liquid formed by the com- 
bination of benzyl alcohol with benzoic acid. (Such a compound, 
formed by the combination of an alcohol with an organic acid, is 
called an ester.) Benzyl benzoate may be obtained by the dis- 
tillation of balsam of Peru or the balsam of Tolu. It is also present 
in various other balsams, and in the volatile oils of various flowers 
such as gardenia, jasmine, tuberose, hyacinth, and orange blossom. 


Action 


Benzyl benzoate acts principally on the involuntary muscles, 
like papaverine, but it is much more efficient. It relieves the 
spasm of all involuntary muscles such as those of the intestines, 
the gall bladder, the ureters, the bronchi, and the blood vessels. 

It is used principally to check the pains due to spasm in gall 
stone colic, kidney colic, to relieve painful menstruation and 
abdominal cramps. It is also used to check diarrhoea in chronic 
dysentery and mucous colitis, and to lower blood pressure. It is 
not very effective in the usual doses. 


Administration 


Benzyl benzoate has a very unpleasant taste. It should there- 
fore be given in a thick syrup. It is usually prescribed in the 
form of a thick mixture with mucilage of acacia and flavored with 
a syrup or an elixir, such as the elixir of lactoneptone or the elixir 
of eriodyctyon. 


This isa 20% eet: solution of sie beuaetae Sets 
Benzyl Succinate 0.3-1.0 Gm. gis. v=xy | ee 
(Benzylis Succinas) 

This is tasteless and more pleasant to take. 


a : ACETYLCHOLINE 


This is a compound of choline, a normal constituent of the biouat 
It relaxes involuntary muscles, dilates the small blood vessels, lowers _ 
blood pressure, and lessens perspiration. ee 

It is used in Raynaud’s Disease or Endarteritis Obliterans. : me 

Acetylcholine Hydrochloride is the preparation used. Itisapowder 
which comes in ampoules, each containing 0.05-0.2 Gm. It is given 
intramuscularly and must be prepared fresh each time by dissolving 


the dose in double sterile distilled water. a 
OTHER MOTOR DEPRESSANTS « 


The following group of drugs acts in about the same manner. They — 
all paralyze the nerve endings of the muscles, principally the involun- 
tary muscles. They are not often used in medicine at the present time 
since they are very poisonous, producing the following symptoms: 

1. Nausea, vomiting, and diarrhoea. 

2. Profuse flow of saliva. 

3. Languid, tired, drowsy feeling. 

4. Slow, shallow breathing. 

5. Slow, weak pulse. 


SPARTEINE 


Sparteine is a fluid alkaloid obtained from Scoparius or broom 
tops. When given by mouth it acts principally upon the heart, 
making it beat slower and weaker by weakening the contractions of 
the heart muscle, causing a slow, weak pulse. It was formerly con- 
sidered to be a heart stimulant, but its use for this purpose has been 
given up since it has been shown to have a directly opposite effect. 
Sparteine does not increase the flow of urine as does scoparius, the 
crude drug from which it is obtained. 


Sparteine Sulphate 0.04-0.12 Gm. ers. ze 
(Sparteinae Sulphas) 
GELSEMIUM 


This is obtained from the roots and underground stems of Gelsem- 
ium sempervirens, yellow jasmine or Carolina jasmine, a climbing 
plant of the southern United States. Its active principle i is an alka- 
loid, gelseminine. It lessens muscular twitchings and is used occa- 
sionally to lessen the painful contractions of the muscles of the face 
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in trigeminal neuralgia or “ tic douloureux.”’ It is given in the form 
of a tincture in doses of 0.06-0.3 c.c. (m. i-v). 


LOBELIA 


Lobelia is obtained from the leaves and tops of the Lobelia Inflata, 
or Indian Tobacco, an American plant. It is occasionally used to 
lessen the spasmodic contractions in bronchial asthma. It is given in 
the form of a tincture, 0.6—4.0 c.c. (m. x-3i). 


TOBACCO 


Tobacco is the dried and pressed leaf of Nicotiana Tabacum, or 
the tobacco plant. It contains nicotine, a very poisonous volatile 
fluid alkaloid, as well as a number of other substances. 

Tobacco is not used as a medicine but is extensively used by many 
people, smoked as cigars and cigarettes, or chewed, or taken as snuff. 

Tobacco lessens the contractions of the involuntary muscles of the 
bronchi. A strong cigar will often relieve an attack of asthma. It 
increases the peristalsis and will often act as an excellent cathartic. 

In persons who do not smoke habitually, smoking will often cause 
excessive flow of saliva, excessive perspiration, nausea and vomiting, 
headache, drowsiness, weakness, and a slow pulse.~ In those who 
smoke habitually it does not produce such effects. 

Nicotine is one of the most violent poisons known. It causes a 
slow, weak pulse, nausea, vomiting, and often diarrhoea. 

Chronic tobacco poisoning is a frequent condition which follows 
excessive smoking. The symptoms are due principally to the nicotine. 
The patient usually complains of palpitation of the heart, has a rapid, 
irregular pulse, is very nervous, and may have digestive disturbances. 


CONIUM 


Conium is obtained from the fruits and flowers of the Conium macu- 
latum, or poison hemlock, a European plant. Conium is not used in 
medicine but it has become famous because it was the poison given 
to Socrates, the famous Greek philosopher, when he was condemned 
to death. It was used at that time as a means to kill criminals in 
Athens. 

The poisonous symptoms consist principally of weakness and heavi- 
ness of the lower extremities, with staggering, and the patient is unable 
to walk. This is followed by intense general weakness all over the 
body, so that the patient cannot move any of his muscles. The pulse 
becomes slow, the skin is moist, and death finally results in a short 
time from arrested breathing. 


CURARE 

Curare, Woorara, Woorali, or Urari, is an arrow poison which is 
used by the South American Indians. It is made from the bark of 
various trees such as the Strychnos Toxifera. Its active principle is 
an alkaloid, curarine. It is rarely used in practical medicine, but it is 
frequently used in animal experiments to paralyze the nerve endings 
in the muscles, thereby lessening their contractions. 
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CHAPTER XXVIII _ wa 
LOCAL ANAESTHETICS a. 


(DEPRESSANTS OF THE SENSORY NERVE ENDINGS) 


Local anaesthetics are drugs which produce insensibility to 
pain in the tissues to which they are applied or into which they 
are injected. 

The most commonly used substances for this purpose are cocaine, 
procaine, or novocaine, and their derivatives. ‘ 
Some of the local anaesthetics are applied directly to the surface — 
of the skin or mucous membranes, while others are injected under- 

neath the skin (hypodermically). ; 


COCAINE 


Cocaine is obtained from the dried leaves of the Erythroxylon 
coca, a shrub growing in Peru, Boliva, and other South American 
countries. It is now also cultivated in India, Java, and Ceylon. 
The coca leaves are extensively used by the natives of South 
America. They chew it to lessen fatigue and hunger. The active 
principle of coca is the alkaloid cocaine. 

Cocaine is easily decomposed and various artificial alkaloids are 
made from it. 


Appearance of the Patient 


A hypodermic injection of an average dose of cocaine, or its 
application to the mucous membranes, usually produces insensi- 
bility to pain in the area where it is injected or on the mucous 
membrane to which it is applied. As soon as the cocaine is ab- 
sorbed, usually in ten or fifteen minutes, if the dose has been large, 
the patient becomes restless, somewhat more active, and more 
talkative. He often complains of headache and dryness of the 
throat and may feel happy and joyful. The pulse is rapid, strong, 


and small, the breathing is rapid and deep, and the pupils are 
dilated. 
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ACTION 


Local Action. Applied to the skin, cocaine produces no effects, 
but if it is injected under the skin, or applied to a wound or ulcer 
surface, it relieves pain at the site of injection or application. If 
it is injected into a nerve, it lessens pain in the area of skin or 
mucous membrane from which the nerve fibers come. 

On Mucous Membranes. Cocaine relieves pain, makes the 
membrane very pale and reduces swelling. It also checks bleed- 
ing by contracting the blood vessels. : 

The insensibility to pain, or anaesthesia, produced by cocaine, 
lasts only for a short time: for about fifteen minutes to a half hour, 
depending on the strength of the solution used. The anaesthesia 
is better when the cocaine, or its derivatives, is used together with 
apinephrine. 

The mucous membrane of the eye, nose, pharynx, larynx, 
oesophagus, stomach, urethra, bladder, vagina, and rectum, are 
all affected by local applications of cocaine and it is absorbed from 
all of them. In the nose, in addition to the effects on the mucous 
membrane, it lessens the sense of smell, by paralyzing the nerve 
endings which receive impressions of smell. 


Internal Action 


In the Mouth. Cocaine has a bitter taste for a short time, as it 
soon paralyzes the nerve endings in the tongue which appreciate 
bitter substances. It also lessens pain on the mucous membrane 
of the mouth, and contracts its blood vessels. 

In the Stomach. It often lessens vomiting and hiccough, by 
paralyzing the nerve endings in the stomach, so that impulses 
which cause vomiting or hiccough are checked. 


Action after Absorption 


Cocaine is very rapidly absorbed into the blood from all mucous 
membranes, and from any region of the body where it may be 
injected; usually in about ten or fifteen minutes. After absorp- 
tion it affects principally the circulation, the respiration, the 
brain, and the pupil. 

Action on the Circulation. On the Heart. Cocaine makes the 
heart beat stronger and faster. It contracts the blood vessels 
and raises the blood pressure. 


SWettonio on 2m the Respiration. 
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Action on the Brain. In ae doses it increases the a 
of every part of the brain. The patient is wakeful, talka 
walks about, and may be somewhat excited. These effects < 
due to the increased activity of the motor and speech areas of the 
brain. 

Overdoses cause, at first, greatly increased activity of the 
brain, and then, from exhaustion, very much lessened activity 
(see poisonous effects). 

Action on the Pupils. It rapidly dilates the pupil, usually in 
about a half to one hour. It does not affect the sight for near and 
distant objects (accommodation). The effect wears off in about 
twenty-four hours. 


Excretion 


Cocaine is partly excreted in the urine, but most of it is destroyed 
in the body. 
Poisonous Effects 


Cocaine poisoning occurs in two forms: acute cocaine poison- 
ing, and cocaine habit or chronic cocaine poisoning. 


Acute Cocaine Poisoning 


Acute cocaine poisoning results from overdoses of cocaine 
injected hypodermically, or from its application to the mucous 
membranes for local anaesthesia. The symptoms vary some- 
what in different individuals. Some individuals are so suscep- 
tible to the drug that small doses may cause poisonous effects. - 


Symptoms 


1. Usually the patient becomes quite talkative, happy, and jolly, 
though he may be somewhat confused in his speech and ideas. 
He is quite anxious about his condition. 

2. He is quite active and moves about a great deal. 

3. The pulse is very rapid and small, and the breathing is very 
rapid. 

4. The skin is pale, and covered with sweat. 

5. The pupils are widely dilated. 

6. Occasionally there may be vomiting. 

7. Soon the delirium becomes more marked, the patient may 
seem to see objects about him, he may have muscular contractions 
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of the hands and feet. These are soon followed by either clonic 
or tonic convulsions, more often clonic. Occasionally the patient 
may be maniacal. 

8. Finally the convulsions increase, coma and collapse develop, 
and death ensues. 

9. At times there may be no convulsions and no excitement, 
but sudden collapse and death. 


Treatment 


1. Reassure the patient that the condition is not serious. 

2. Keep the patient flat on the back. 

3. Apply an ice bag to the head. 

4. The collapse is treated with stimulants, such as caffeine, 
strychnine, camphor, amy] nitrite, nitroglycerine, etc. 

5. Give artificial respiration. 

6. The convulsions are treated with inhalations of ether. 


Cocaine Habit 


The cocaine habit is unfortunately very common, and is often 
induced by its beneficial effects in the nose for the relief of hay 
fever, catarrh, etc. It is usually taken in a liquid or powder 
form. The powder is usually snuffed up into the nose. Many of 
the cocaine habitués are also addicted to the use of other habit- 
forming drugs, such as morphine. 

Besides the gradual disturbance in the general health, the 
cocaine habitué develops symptoms : 

1. When not under the influence of the drug. 

2. After he has received his usual dose. 

When not under the effects of the drug, the individual feels 
depressed and is usually nervous, irritable, and has twitching of 
the hands and arms. He is restless and cannot concentrate his 
mind on anything, and is unable to do his work. 

When he has taken his usual dose, the habitué usually brightens 
up, feels stronger and more energetic. The former symptoms 
disappear, and the pupils become dilated. 

After continued use, however, a weakened condition of both 
body and mind develops. The habitué becomes thin, emaciated, 
and anaemic. He suffers from various digestive disturbances, a 
loss of appetite, foul breath, a drooling of saliva from the mouth, 
and constipation. He is usually unable to sleep. 
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Finally, however, the mental and moral faculties become under- : 


mined and he eventually becomes a burden to himself, his family, 
and friends, and an economic loss to society. He has no will 
power, no self-control, and does not want to work. He is careless 
of his person and of his actions. He forgets his responsibilities, 
neglects his family, and develops all sorts of base moral tendencies. 
He usually has various nervous symptoms, such as twitching of 
the muscles and peculiar sensations on the skin. Many habitués 
frequently develop hallucinations and a peculiar jumping delirium, 
and others become insane. 

The condition is best treated in special sanitariums; and the 
method consists of withdrawing the drug gradually. 


Uses 


Cocaine is the best drug for local anaesthesia. It is readily 
absorbed into the blood, however, and may then cause poisonous 
symptoms. To avoid these symptoms, it should be remembered 
that the total amount of any solution of cocaine or its derivatives 
to be injected should not contain more than 0.03 Gm. (gr. 4) of 
cocaine hydrochloride, which is its maximum dose. 

As a local anaesthetic, cocaine is given in the following ways: 

1. On mucous membranes, such as the nose, throat, or larynx, 
it is applied with a cotton applicator. A 10 or 20% solution is 
used for this purpose. 

Occasionally a few drops of a solution of cocaine powder dis- 
solved in epinephrine or adrenalin, are used. Such a solution 
contracts the blood vessels very markedly, prevents the absorption 
of the cocaine, and at the same time produces a maximum anaes- 
thetic effect. 

2. Infiltration anaesthesia. This is a method of injecting 
cocaine or its derivatives in very weak solutions, such as 1-1000 
to 4% solution. For large areas, large quantities of weaker solu- 
tions may be used. For small areas, stronger solutions, such as 4%, 
may be used. To avoid poisonous effects, and to increase the 
effect, the cocaine is often injected together with epinephrine or 
adrenalin solutions. There are a number of preparations made 
up in this way. 

The absorption of cocaine is often prevented by tying a tight 
bandage around the part to be anaesthetized, so as to contract its 
blood vessels. 


a 
" 


LOCAL ANAESTHETICS 425 


3. Cocaine is also occasionally injected into the nerve leading 
from the part to be operated upon. This lessens the sensibility 
of the area from which the nerve fibers come. Sodium bicarbonate 
is often added to the solutions used for this purpose because it 
makes the cocaine or its derivative penetrate into the nerve more 
readily. 

Cocaine is sometimes used to relieve colds in the nose (acute 
coryza), and to check vomiting and hiccough. 


PREPARATIONS 
Coca 
Wine of Coca 4.0-16.0 c.c. 31-54 
(Vinum Cocae) 
Cocaine 
Cocaine 0.008-0.03 Gm. gr. 3-4 


(Cocaina) 

This is seldom used because it does not dissolve readily in water. 
It does dissolve in oils. 
Cocaine Hydrochloride 0.008-0.03 Gm. gr. 3-4 
(Cocainae Hydrochloridum) 


For local applications, watery solutions are used in strengths vary- 
ing from 4% to 10%. For nose and throat work, 20% solutions are 
often used. The powdered cocaine dissolved in epinephrine solution 
is sometimes used. 

The following solutions are used principally for infiltration anaes- 
thesia : 

Braun’s Solution 

This consists of cocaine hydrochloride, 0.05-0.1 Gm., and epine- 
phrine chloride solution, 0.3-0.6 c.c. in 100 ¢.c. normal salt solution. 
Schleich’s Solution 

This is made by dissolving 3 tablets, each of which contains: cocaine 
hydrochloride, 0.03 Gm.; morphine hydrochloride, 0.008 Gm., and 
sodium chloride, 0.06 Gm., in 100.c.c. of water. 


ARTIFICIAL ALKALOIDS 
Novocaine or Procaine 


Novocaine or Procaine is an artificial alkaloid which is used as 
a local anaesthetic. It acts like cocaine, but it is less poisonous 
and its effects wear off quickly. It is usually given together with 
epinephrine. It is not of much value when applied on mucous 
membranes. ‘The effects are only produced when it is injected 
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of epinephrine. 


"given with 0.3-0.6 c.c. 
PREPARATIONS e 
Novocaine or Procaine Tablets. Each tablet contains 0.02-0.2 Gm. 


(gr. 4-iii). . 


There are also tablets containing novocaine and adrenalin. Teh 
Novocaine Nitrate or Procaine Nitrate  0.02-0.2 Gm. gr. sii 3 
(Novocainae Nitras) et 

This is principally used in a 3% solution, = =~ : a 


Tutocain or Butamin 


This is a complex procaine derivative which comes in tablets of 
0.03-0.1 Gm., gr. 4-iss. It causes an immediate, safe, local anaes- 
thesia when applied on mucous membranes, but it is more poisonous 
than procaine when injected. For local applications to the eye, nose, : 
‘or throat, 2 to 5% solutions are used. For injections, a 0.2% solution __ 
is used. ! 

Saligenin or Salicaine (Saligeninum) 

This is salicyl alcohol. It acts like procaine but is not as poisonous. 

It is used in stronger solutions. , 


Chlorbutanol 
This is a strong local anaesthetic. 


Alypine 


Alypine is an artificial alkaloid which is used as a local anaesthetic. 
It is said not to produce poisonous symptoms. It is used principally 
as a local anaesthetic for eye operations; and in the urethra and 
bladder, before passing instruments into these organs. In the eye 
it is used in 1-2% solutions. On other mucous membranes, it is used 
in 1-10% solutions. 


Alypine Tablets. Each tablet contains 0.02-0.2 Gm. (grs. 4-iii). 


Eucaine or Beta Eucaine 


Eucaine is an artificial alkaloid which is used as a local anaesthetic. 
It produces local anaesthesia, like cocaine. It differs from cocaine, 
however, in the following ways: 

1. It is irritating and does not contract the blood vessels. 

2. It slows and weakens the contractions of the heart, by directly 
affecting the heart muscle, thereby causing a slow, weak pulse, with 
low blood pressure. 

3. It does not dilate the pupil. 
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For local anaesthesia in the eye, it is used in a 4% solution. On 
other mucous membranes, it is applied i in 2-10% aolunons 
For infiltration anaesthesia, it is used in a 1-500 to 1% solution. 
Eucaine is not as poisonous as cocaine, and can be boiled. 
It is also often used in the form of an ointment for painful haemor- 
rhoids. 
Eucaine Hydrochloride 
(Eucainae Hydrochloridum) 
Eucaine Lactate 
(Eucainae Lactas) 


This is more soluble than the hydrochloride salt. 


Tropacocaine 


Tropacocaine is an alkaloid obtained from the leaves of the coca 
plant. of Java, but it is usually made artificially. 

It is used principally to produce local anaesthesia. Its effects are 
similar to those of cocaine, but they appear sooner, and last longer. 
It does not dilate the pupil as much as cocaine, but it is irritating. 


Tropacocaine Hydrochloride 0.03-0.06 Gm. gr. 3-1 
(Tropacocainae Hydrochloridum) 


This is used principally in 3-10% solutions which can be boiled. 


Holocaine 


Holocaine is an artificial alkaloid made from phenacetin. Its 
effects are similar to those of cocaine, but they appear sooner. It does 
not dilate the pupil. It is also an antiseptic. Occasionally it causes 
poisonous symptoms. 


Holocaine Hydrochloride or Phenacaine Hydrochloride 
(Holocainae Hydrochloridum) 


It is principally used in a 1% solution, as a local anaesthetic in the 
eye. The action is more rapid than that of cocaine. 


Stovaine 


Stovaine is an artificial alkaloid which is used principally as a local 
anaesthetic and for spinal anaesthesia. Its effects are similar to those 
of cocaine with the following differences: 

1. It dilates the blood vessels. 

2. It is less poisonous than cocaine. 

It comes in tablets each containing 0.002 Gm. (gr. 345). 

In the eye it is used in a 4% solution. On other mucous membranes, 
in a 5-10% solution. Hypodermically, it is used in a 4-1% solution. 


; : Butyn — oT pate : A): | 
This is a complex chemical substance which acts like co 
it is not as poisonous in the strengths used. It is used as | 
application in the eye, nose, and throat in 1 to 5% solutions. 


BENZYL ALCOHOL ‘ 


This is an aromatic alcohol which is made chemically. It is used 
in a 25% solution with physiological salt solution by hypodermic 
injection or direct application to mucous membranes, as a local — 
anaesthetic especially in the genito-urinary tract. It is not poisonous. 


SPINAL ANAESTHESIA _ 


Anaesthesia is often produced by injecting a solution of one of the 
local anaesthetics into the spinal canal. The solution is very slowly 
injected by means of a hypodermic syringe with a specially con- 
structed needle which is inserted into the spinal canal between two 
of the vertebrae. This produces anaesthesia in about 15 to 20 minutes 
over the entire surface of the body below the level of the point of 
injection. The effect is due to the action of the drug on the nerve 
trunks which enter the spinal cord. 

The drugs principally used for this purpose are cocaine, tropa- 
cocaine, and stovaine. Dangerous symptoms and even death may 
result from this method of anaesthesia. 


LOCAL ANAESTHETICS USED BY DIRECT APPLICATION 
ETHYL CHLORIDE 


Ethyl chloride is commonly used as a local anaesthetic. It is 
usually sprayed on the skin, by means of a special glass container. 
It freezes the area over which it is sprayed by its very rapid evapora- 
tion, thereby producing local anaesthesia. The spraying should be 
stopped when the skin becomes white and hard, as it may injure the 
tissues if continued further. 


MENTHOL 


Menthol is a camphor-like substance (stearoptene) obtained from 
the oil of peppermint. It makes the skin and mucous membranes 
feel cool, and produces local anaesthesia. The anaesthesia is not 
sufficiently marked, however, to enable a surgical operation to be 
Lat hae It is used principally to relieve painful conditions of the 
skin. 

ORTHOFORM 


Orthoform is an artificial chemical substance formed by the com- 
bination of methyl alcohol and amidoxybenzoic acid (such a combina- 
tion of an alcohol and an acid is called an ester). 

It is used as a local anaesthetic like cocaine, but since it is very 
slowly absorbed, it produces no general effects and no poisonous 
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symptoms. It is not used hypodermically. The principal use of 
orthoform is to relieve pain on a wounded surface and on mucous - 
membranes. It is often used to relieve the pain of an ulcer in the 
stomach. 

It is often applied on wounds in the form of a dusting powder or 
as an ointment. 

It is applied locally in the larynx to lessen coughing, and in the 
vagina and rectum to lessen itching. 


Orthoform New 0.5-1.0 Gm. grs. vili-xv 


ANAESTHESIN 


Anaesthesin is a chemical substance used as a local anaesthetic. 
It is an ester of alcohol and paramidobenzoic acid. 

The effects of anaesthesin are similar to those of cocaine. Local 
anaesthesia is produced, but no general effects develop because the drug 
does not dissolve readily and is not absorbed. 

It is given by mouth to relieve the pain of ulcers in the stomach or 
of cancer of the stomach. It is also applied to relieve pain on the 
mucous membrane of the nose, throat, urethra, etc.,-and on wounded 
surfaces and ulcers, in the form of a powder or ointment. 


Anaesthesin 0.3-0.5 Gm. ers. V-viil 
Cycloform 0.1-0.2 Gm. grs. id—iii 


This produces the same effects as anaesthesin, but is somewhat 
antiseptic. 


Propaesin 0.25-0.5 Gm. grs. lv—vili 


This acts like anaesthesin and it also contracts the mucous mem- 
brane. It is often used in 1-20% ointments. 


MAGNESIUM SULPHATE 


Magnesium sulphate or Epsom salt is used principally as a purga- 
tive. Applied locally, however, it has a slight anaesthetic effect. 
When injected into the spinal canal it produces anaesthesia. The 
patient loses consciousness and the muscles become relaxed. 

Uses. Magnesium sulphate is applied locally in saturated solutions 
to inflammations of the skin and other skin diseases. It is also 
applied locally in solutions of a similar strength for rheumatic swellings 
of the joints, neuritis, etc. It relieves the pain by its local anaesthetic 
effect, and the swelling by withdrawing fluid from the tissues. 


wy 
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CHAPTER XXIX 
MEDICINAL FOODS 


‘The substances used principally to improve nutrition may be 
divided into the following three groups: 


Medicinal Foods 
Mineral Substances 
Alteratives 


Medicinal foods are preparations consisting of various food 
principles used to improve nutrition or for special purposes. 

Mineral salts are used to supply the deficiency of various salts 
in the body. 

Alteratives are drugs which improve the nutrition of the body, 
or of various organs of the body. Their mode of action is unknown. 
They are old-fashioned remedies and are said to improve the con- 
dition of the blood. 


MEDICINAL FOODS 


Medicinal foods are preparations containing easily digestible 
food principles in concentrated form with or without added medic- 
inal substances. Some of the foods are predigested. They are 
used principally in wasting diseases to improve the general health 
and strength of the body and to build up the tissues in conditions 
where the digestion is impaired. They are also used in diseases 
of metabolism where the patient is unable to assimilate specific 
kinds of foods. 

The medicinal foods may be classified according to the essential 
food principles which they contain and according to the conditions 
for which they are principally used. The food principles contained 
in most foods are protein, fat, carbohydrate, salts, water, and 
vitamins. 

Most of the preparations of the medicinal foods commonly 
used consist of these food principles in various proportions. In 
some preparations they are dissolved in alcohol or glycerin, which 


merely act as preservatives. 
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; .elpin 
with various jones aor as a arsenic, “phosphorus, Bie Sor 
medicinal foods contain a minimum amount of the food principles : 
which cannot be assimilated in certain diseases. Others contain - 
substitutes. For example, the different flours and foods used in i: 
diabetes belong to these groups. 


CARBOHYDRATE PREPARATIONS 


Carbohydrate foods contain large quantities of various carbo- 
hydrates. They are often prepared by the action of starch- 
digesting ferments on starch or by other means by which the __ 
starch is changed to dextrin or glucose. 


GLUCOSE, DEXTROSE, OR STARCH SUGAR 


Glucose, anhydrous glucose, or dextrose, is a sugar which is pre- 
pared by the action of dilute acids on starch. This is the sugar 
which is present in the blood. The percentage of sugar in the 
blood is kept constant. It is usually about 0.08 to 0.12%. In 
certain diseases, such as diabetes, the percentage of sugar in the 
blood is increased. 

Action. Glucose solutions have the same effect on the cir- 
culation as normal salt solution, but they provide energy as well. 
If the percentage of sugar in the blood is increased, fluid is ab- 
sorbed into the blood to lower it, and if this percentage is lowered, 
fluid is eliminated through the kidneys to raise the percentage. 

When given by mouth, glucose is digested by the saliva and 
pancreatic juice. It is then absorbed into the blood and helps 
to provide energy. 

When given intravenously in concentrated solutions, it acts as 
a diuretic, increasing the flow of urine. Such concentrated solu- 
tions increase the sugar content of the blood. Consequently, 
fluid is absorbed into the blood until the percentage reaches the 
normal again. The excess of fluid is then eliminated by the 
kidneys, thus increasing the flow of urine. 


Uses 


Glucose is used as a food in cases of malnutrition in doses of 
about 180.0 Gms. (3 vi) daily. 

It is used in shock together with acacia. 

It is also used to increase the flow of urine and to relieve oedema. 


pete soaceeis - 
It is given intravenously in a 10 to 15% palates in alent 250 
to 300 c.c. quantities, or by rectum in 5 to 12% solutions. 


LEVULOSE OR FRUIT SUGAR (DIABETIN) 


Levulose is a sugar which is used to sweeten the food for diabetic 
patients who cannot take ordinary sugars. 


GLUSIDE OR SACCHARIN (BENZOLSULPHINIDUM) 


Gluside or saccharin is a chemical substance which has a very sweet 
taste. It is 200 times sweeter than sugar and is used to sweeten foods 
for diabetic patients. It is given in doses of 0.03 Gm. (gr. +) together 
with sodium bicarbonate 0.3 Gm. (grs. v), since it dissolves better in 
alkaline solutions. 


Saxin is a preparation of saccharin. 


MALT 


Malt is barley grain which has been made to grow artificially 
and the growth stopped by heat. During this process of growth, 
the starch contained in the barley is changed to sugar by means 
of diastase, a ferment which is present in the barley grain. Malt 
is given to help the digestion of starchy foods because it contains 
this diastase. Many malt preparations contain no diastase and 
produce no digestive effects, though they are easily digested foods 
and are readily assimilated in wasting diseases. Some malt 
extracts contain alcohol and are therefore similar to beer or stout. 
Malt preparations are given as foods to children and nursing 
mothers. 


PREPARATIONS 
Extract of Malt 16.0 Gms. 388 
(Extractum Malti) 


This contains maltose, a sugar found in malt, 48-70%, dextrin 2 to 
16%, protein, 3 to 5%, a small amount of phosphate, and diastase. 
The maltose is said to be more readily assimilated than other forms 
of sugar. 


Maltine 


This is a preparation made from malted barley, oats, and wheat. 
It also comes with cascara sagrada, with cod liver oil, and w'th creosote. 


. 


Ovaltine os a ae 
This is a concentrated eden food used in boise Sure , tuber- 
-eulosis, malnutrition, etc. It contains protein 14%, fat 8%, carbohy- 
drates 67%, phosphorous 1.18%, and diastase. Oneortwoteaspoonfuls 
are given in a cup of water. a 


~ 


Preparations Used for Infant Feeding a 


- Borcherdt’s Malt Sugar 

This is a mixture containing 87.4% of maltose, 4.35% of dextrin, 
and 4.4% of protein. It is used instead of lactose in milk mixtures, 
for feeding infants. 30.0 Gms. (3i) is added to coe c.c. (5 xx) of milk, 
Dextri Maltose No. 1 

This contains maltose 52%, and dextrin 41.7%, and sodium chloride 
2%. There are two similar preparations: No. 2, which contains no 
sodium chloride, and No. 3, which contains potassium bicarbonate 
2%. They are used to supplement the carbohydrates of cow’s milk. 
The potassium counteracts the tendency to constipation and is there- 
fore adapted to feeding constipated infants. 
Keller’s Malt Soup 


This is a soup made by boiling or heating a special malt preparation 
and wheat flour with milk in varying proportions according to the 
age of the child. It is used principally for infant feeding. The 
following malt preparations are used in preparing this food: 


Borcherdt’s Dry Malt Soup Extract 
This contains 71% maltose, 138% dextrin, 8.7% protein, salts 2.9%. 
Borcherdt’s Dry Malt Soup Extract with Wheat Flour 


This is a powder containing 100 Gms. of malt soup extract and 
50 Gms. of wheat flour. 


Mead’s Dry Malt Soup Stock 


This is a mixture containing desiccated maltose 23.5%, desiccated 
dextrin 23.5%, wheat flour 47%, potassium carbonate 1%. 


PROTEIN PREPARATIONS 


The protein foods are used in conjunction with soups, gruels, 
and other liquid foods. They are often predigested and are very 
useful in cases where the digestion is poor and the stomach cannot 
stand ordinary protein food. In a predigested form they are also 
given in nutrient enemata. 


MEAT JUICES 


There are two kinds of meat juices, cold meat juices and warm 
meat juices. 
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Cold Meat Juice. This is made by chopping up lean meat 
from the round of beef, into fine pieces, and expressing their juice. 
It contains about 6% of the meat protein and is very nutritious. 

Warm Meat Juice. This is made by chopping up lean meat 
from the round of beef, expressing the pieces, and allowing them 
to remain in water in a warm place for about half an hour. 

The commercial meat juices consist of meat powder, salts, and 
blood which are dissolved in glycerin or alcohol. They aid the 
appetite and stimulate the secretion of gastric juice. 


MEAT EXTRACTS 


The meat extracts contain very little proteins, gelatin 16%, and 
22% inorganic salts, and are not very nourishing. They contain 
mostly extractives which make the patient feel better and increase 
the appetite. The most common beef extracts used are extracts 
made by various firms, beef teas and beef essences. 


GELATIN 


Gelatin is an albumin-like (albuminoid) substance derived from 
fibrous and cartilaginous tissue. It becomes solid when cool, and 
liquid when heated. It is an easily digested food. 

It also helps to coagulate the blood, and is frequently used to check 
bleeding from the nose, the intestines, the kidney, etc. It may be 
applied locally to the bleeding area or it is given internally. 

Gelatin is frequently given hypodermically or in normal salt solution 
by means of a hypodermoclysis. The solution must be absolutely 
sterile, as tetanus occasionally results from unsterile gelatin, which 
may contain tetanus bacilli. 

Internally, it is given in doses of Ji-ii, three or four times a day, 
or in the form of a jelly, flavored, to taste better. 


PREPARATIONS 
Gelatin 4.0-8.0 c.c. Ai-il 
(Gelatinum) 
Glycerinated Gelatin 
(Gelatinum Glycerinatum) 


This is gelatin impregnated with an equal amount of glycerin. 


LIQUID PEPTONOIDS 


Liquid peptonoids contains about 5% of proteins, and about 10% of 
carbohydrates, mainly in the form of sugars. It is given in doses of 
15.0-30.0 c.c. (54-1). 


Dry Peptonoids 


Dry peptonoids is made by digesting beef, milk, and wheat. Th 
contains 40% protein and 50% carbohydrate. The proteins of these — 


foods are digested by. pancreatin, and the carbohydrates, by malt — E 


diastase. It is given in 8.0-16.0 c.c. (3ii-34) doses in water, milk, 
wine, broths, soup, and gruels. 


Casein 

This is an easily digestible protein obtained from milk by the action 
of ferments or acids. 

Calcium Caseinate 

This is a combination of casein, a protein obtained from milk, with 
calcium. It contains 1 to 2% of calcium. It is more readily dis- 
solved than the casein itself. It is used principally in diarrhoea, in 
infants. It is given to adults in convalescence and when they are 
undernourished. 

It is given in a mixture of milk and water, or in milk and gruel. It 
is prepared by adding 10 Gms. to a 50 c.c. solution and boiling. When 
given to adults, it is mixed with milk, skimmed milk, or buttermilk 
in doses of 20.0 Gms. to 1,000 c.c. 


Casec, Larosan Roche, and Protolac. These are various prepara- 
tions of calcium caseinate. 


MODIFIED MILKS 


Modified milks are milk foods which have been predigested or 
modified by the growth of harmless organisms in them or by a 
change in their composition. 


PEPTONIZED MILK 


Peptonized milk is milk which has been partially or completely 
digested by pancreatic extract. When the milk is partially 
digested, the proteins of the milk are changed to peptones, which 
are more assimilable forms of proteins. When it is completely 
digested, the proteins are changed to still simpler substances. 
Peptonized milk is useful in conditions where the patient cannot 
digest food, in malnutrition, or in prolonged illnesses. Other foods 
may be digested in a similar way. 

Peptonized foods are prepared by the use of a peptonizing 
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powder, Pulvis Pancreaticus Compositus. This is a powder 
which contains 0.3 Gm. (gr. v) of pancreatic extract and 1.0 Gm. 
(grs. xv) of sodium bicarbonate. 


Method of Peptonizing Milk 


Partially peptonized milk. To a bottle containing 500 c.c. 
(1 pt.) of milk and 120 c.c. (JZiv) of water, add one peptonizing 
powder. Keep the bottle at a temperature of 105-115° F. This 
may be done by placing it in hot water at that temperature for 
about 20 minutes to a half hour. Partially peptonized milk has 
a slightly bitter taste. 

Completely peptonized milk. This is prepared in the same 
manner but it is kept at a temperature of 105-115° F. for two 
hours. It has a very bitter taste. 

Peptonized milk gruels, peptonized beef tea, peptonized oysters, 
peptonized milk toast, etc., are prepared in the same way. 


MODIFIED MILKS USED PRINCIPALLY FOR 
INFANT FEEDING 


Dry Protein Milk, Powdered Protein Milk, 
or Albumin Milk, Hoos 


This is a modified milk preparation containing protein 30%, butter 
fat 25%, and lactose 15%. It is used for intestinal disturbances of 
infants and children. It is prepared by sprinkling 3 ounces of the 
preparation in a quart of warm boiled water, and then beating the 
mixture with an egg beater. The curds should be broken up with a 
spoon and the fluid strained through a fine strainer. Carbohydrate 
foods may be added to this liquid. 


Dryco 

This is powdered dried milk from which some of the fat has been 
removed. It contains protein 32%, butter fat 12%, milk sugar 46%, 
and salts 7%. It is used principally for feeding infants. About one 
or two ounces of the powder are made into a paste with boiling water, 
which is then dissolved in the necessary amount of boiling water. 


Beebe Protein Milk (Finkelstein’s Eiweiss Milch) 


This is a modified milk preparation containing approximately pro- 
tein (casein) 5.38%, fat 1.6%, carbonates 2.5%, and mineral salts 0.8%. 

The large percentage of protein in this preparation is believed to 
prevent fermentation in the intestines, and the relative absence of 
mineral salts and lactose lessens irritation. It is used in gastro- 
intestinal disorders of infants to check fermentation and diarrhoea, 
and when they cannot digest sugar and fat. 
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It is given in small quantities according to the age and condition | 


of the patient, after the patient has been starved for a day or two. 
Carbohydrate foods may also be added. 

It is prepared by pouring through a strainer into a quart can, 
forcing the solid part through with a spoon. Starchy foods dissolved 
in water may be added. The finished mixture contains approxi- 
mately 31.7% of protein, 15.1% of carbohydrates, and 9.5% of fat, with- 
out the added carbohydrates. 


Beebe Modified Buttermilk or Buttermilk with Flour 
(Langstein and Meyers’ Buttermilk) 


This is a preparation of buttermilk containing flour partially 
changed to dextrin by heating. It contains approximately carbo- 
hydrates 4.7%, proteins 3.3%, fat 0.6%, and mineral salts 1.2%. The 
carbohydrates are of several kinds, each having a different rate of 
digestion. It is therefore used when digestion and assimilation are 
slow. It is used especially in digestive disturbances of children and 
adults, characterized by vomiting, and when milk cannot be borne. 

About 175-300 c.c. are given at each feeding. 


FERMENTED MILKS 


Fermented milks are preparations of milk which have been 
soured either naturally or artificially by adding various harmless 
bacteria to it. These organisms grow in the milk, forming lactic 
acid in it, which gives the sour taste. The bacteria used for this 
purpose are the Bacillus bulgaricus and the Streptococcus lactis. 
Some preparations of soured milk are made by adding various 
yeasts such as Kefir and Kumyss in addition to the bacteria. 
Sour milk prepared in this way has been used for centuries in the 
Balkan States as a food by the peasants. Many of these peasants 
have lived to a ripe old age, and their diet, consisting principally 
of soured milk, is believed to be the cause of this. Metchnikoff, a 
prominent bacteriologist, emphasized this fact and propounded 
the idea that premature old age and hardening of the arteries may 
be due to chronic putrefaction (decomposition) of waste products 
occurring in the large intestine as the result of the growth of 
various bacteria. The growth of Bacillus bulgaricus or other 
lactic acid forming bacteria in the intestines checks putrefaction. 

The Bacillus acidophilus is another organism normally found 
in the intestinal tract, which also checks putrefaction. This 
organism is present in large numbers in the intestinal tract of 
breast-fed infants, where putrefaction occurs to a very slight 
extent. Milk soured with the Bacillus acidophilus or cultures of 
the Bacillus acidophilus has been used extensively to check putre- 
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faction in the intestines. When these bacteria are made to grow 
in large numbers in the intestinal tract, the growth of putrefactive 
bacteria is checked. The Bacillus acidophilus grows best in the 
presence of lactose or milk sugar, consequently lactose is added to 
the preparation or is given after each dose. 


Uses 


Sour milk and its preparations are used in acute diarrhoea, in 
chronic infections of the intestinal tract, and in malnutrition. In 
many gastro-intestinal diseases, fermented milks are more readily 
digested and are better assimilated than the ordinary milk con- 
taining the same percentages of fat, sugar, and protein. 

The fermented milks are given in the form of buttermilk, or as 
milk fermented with the Bacillus bulgaricus or with the Bacillus 
acidophilus, or in the form of a liquid containing a growth of these 
bacteria, or as a dried culture of them. The liquid cultures are 
sometimes applied locally to stimulate healing. 


PREPARATIONS 


Milk Preparations 
Kumyss or Koumiss 


This is a fermented milk prepared from mare’s milk by the Tartars, 
who originated it. It is made from cow’s milk in this country by 
fermenting milk with yeast. Liquid yeast is added to the milk and 
the resulting fluid is then allowed to stand for about eight to ten hours 
in a lukewarm place and then cooled. 


Kefir Kumyss or Matzoon 


This is made by fermenting milk with Kefir fungus, which is a mix- 
ture of bacteria and yeasts obtained from Caucasia in Russia. This 
ferment produces lactic acid and ferments the milk. It is on the 
market under various names such as Zoolak, etc. It is prepared from 
fresh cow’s milk by adding the fungus and then allowing the mixture 
to stand at a temperature of 21-27°C. When the fermentation is 
complete the grains rise to the top and are strained off. The milk is 
then placed in bottles and corked. There is enough yeast left in the 
milk to continue the fermentation. During the fermentation the fat, 
salt, and water are unchanged. The percentage of lactose is dimin- 
ished. Lactic acid, small amounts of alcohol, and carbon dioxide are 
formed and the casein is partially digested. 


Yoghurt 
This is a fermented milk which comes in a soft, jelly-like form. 


‘in every c.c. 
Acidophilus Milk j is a more concentrated milk which contains 250 1 
lion bacteria i in each c.c. . yi 


val Liquid Cultures me ‘ede 
e "i _ Bacillus Acidophilus Culture (B. A. Culture) 8.0-12.0c.c. 3iijii 


This is a watery suspension containing 100 million bacteria in every — 7 
c.c. Milk sugar (lactose) is usually given after each dose. A con- | 
centrated culture is also made containing 300 million bacteria in a 
each ¢.c¢. “7 , 


Vitalait Culture Bacillus Acidophilus 15:c.c: Sea / = 


This is a highly concentrated culture of Bacillus Acidophilus con- “ 
taining 600 million bacteria in each c.c. It comes in 120 c.c. vials. 
Milk sugar (lactose) is usually given after each dose. 


Bacillus Bulgaricus Culture (B. B. Culture) 12.0 c.c. Dili ~ 


This is a broth culture of Bacillus bulgaricus. It comes in 12 c.c. 
vials or in bottles containing 120c.c. It is used for the preparation 
of fermented or sour milk. ; 


~~ 


& 


Solid Preparations 
Bulgarian Bacillus Tablets f 


This is a dried culture of the Bacillus bulgaricus which comes in 
tablets. The dose is 1 to 2 tablets after meals, and in infants, 1 to 2 
tablets at each ANG 
Cultol 


This is a jelly-like substance which consists of a culture of Bacillus 
acidophilus, mineral oil, and petroleum jelly. It is given in doses of 
4.0 c.c. (3i) for constipation and to check intestinal putrefaction. 


Lacto Dextrin 


This is a food containing lactose 73%, dextrin 25%, and dried lemon 
juice 2%. It is given to accelerate the growth of Bacillus Acidophilus 
and Bacillus Bifidus in the intestinal tract because these bacteria 
grow best whenever lactose is present. When the Bacillus Acidophilus 
becomes the predominating organism in the intestinal tract, putre- 
faction by other bacteria is checked and the symptoms of abearntion 
of intestinal poisons are relieved. 

It is given in 50-120 Gm. doses, dissolved in 4 times as much water. 


DIABETIC FOODS 


Diabetes is a disease in which the patient is unable to burn up 
carbohydrates, with the result that the percentage of sugar in 
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the blood is increased and the patient excretes sugar in the urine. 


_ The treatment of diabetes by diet consists in limiting the quantity 


of carbohydrates taken in the food. The diabetic diet is so ar- 
ranged that minimum amounts of carbohydrates are taken and 
the necessary calories for nutrition are replaced by proteins and 
fats. Such foods can usually be obtained in a very large variety 
from the usual foods. 

Diabetic patients frequently miss carbohydrates or starches in 
their diet, and it is often essential to obtain substitutes. There 
are, therefore, a number of food preparations which are used as 
substitutes for the eliminated carbohydrates. Certain other foods 
are used to give bulk to the diet, since the limited diet of the 
diabetic may be insufficient in quantity and the patient suffers 
from the lack of bulk. 

Most of the preparations of diabetic substitute foods consist 
wholly of proteins. The nurse should remember, however, that 
about 58% of the proteins of the food is changed to sugar in the 
body. Consequently, when such substitutes are given, the patient 
is not getting a carbohydrate free food, but a food from which 
58% of the proteins will form carbohydrates; but this is much 
less than the carbohydrates contained in an unmodified diet. 

The diabetic substitute foods are used principally in the prepara- 
tion of cakes, bread, desserts, etc. 


PREPARATIONS 


Gluten Foods 
Gluten Foods, A, B, and C 
These are flours which are made from the gluten of wheat, a protein 
substance. The gluten flours contain very small percentages of 
carbohydrates. 
Gluten A contains 87% of gluten and 4% of carbohydrates 


Gluten B contains 85% of gluten and 7% of carbohydrates 
Gluten C contains 83% of gluten and 12% of carbohydrates. 


Hoyt’s Gluten Special Flour 

This contains 80% gluten flour, 1% of fat, and less than 5% of starch. 
It is used in the preparation of gruels and muffins. 
Lister’s Prepared Casein Diabetic Flour 


This consists of milk casein, a protein of milk, to which acid calcium 
phosphate, sodium bicarbonate, and sodium chloride are added as a 
leavening mixture. A very small amount of saccharin is added for 


See oe 
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sweetening purposes. It is used in preparing muffins, biscuits, cakes, 
bread, cookies, etc. 


Diaprotein Prepared Casein Flour 


This is a preparation consisting largely of casein like Lister’s flour, 
to which has been added 4% of a leavening mixture consisting of 
sodium bicarbonate, monocalcium phosphate, and sodium aluminium 
sulphate. 


Soy Bean Gruel Flour 


This is a flour prepared from the soy bean. It contains 44% protein, 
20% fat, 10% sucrose. It is used in the treatment of diabetes and 
obesity, and when starchy foods cannot be digested. 


Hepco Flour 


This is a flour prepared from soy bean and contains protein 42.9% 
and carbohydrate 22.4%. Only half of this carbohydrate is changed 
to sugar. It is used in the preparation of cakes, muffins, ete. It is 
used in diabetes and also in digestive disturbances in which starchy 
foods cannot be digested. 


Cellu Flour 


This is a pure cellulose which is an indigestible fibrous carbo- 
hydrate substance which helps to form the bulk of the stool. It is 
used principally to increase the bulk of low diabetic diets. It is used 
together with mineral oil, or bran for the preparation of imitation 
bread, muffins, cakes, cookies, pies, ete. 


PREPARATIONS OF FATS 


The food substances consisting largely of fat are the various 
oils, such as olive oil, and the fats contained in cream, butter, ete. 
When large quantities of fat are needed these foods may be added 
to the diet. Cod liver oil, which consists largely of fat, is used 
principally because it contains large quantities of vitamins (see 
page 446). 

INTARVIN FAT 


This is a fat-like substance made chemically, to which 12% of 
mineral oil has been added. It is used as a substitute for fat, 
cream, and butter in the diet of diabetic patients to prevent and 
relieve the acidosis. This is a condition in which the alkalinity 
of the blood is diminished and the urine shows acetone and diacetic 
acid constantly. 

Mope or AcTIon 


The fat in the body is usually broken down to simpler acid substances 
which are finally burned up as carbon dioxide and water. In some 
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cases of diabetes the fats cannot be completely oxidized, so that the 
acid substances formed from fats are retained in the blood and diminish 
the alkalinity of the blood. If this condition persists the symptoms 
of diabetic coma result, which may be fatal. 

It has been shown that the acid substances formed from fats in the 
body have an even number of carbon atoms. Intarvin is a fat-like 
substance which, in the process of oxidation, forms acids in the body 
that have an odd number of carbon atoms. Such fats do not lessen 
the alkalinity of the blood and do not tend to produce acidosis. 


VITAMINS 


Vitamins are elements contained in foods which are essential 
for growth and development, nutrition, and other physiologic 
processes. They have not been isolated, but we can recognize 
their presence or absence in the food, by the disturbances in 
growth, nutrition, or other symptoms which result when they are 
deficient in the diet. There are two kinds of vitamins: those 
soluble in fat and those soluble in water. The fat-soluble vitamin, 
fat-soluble A, is necessary for growth and nutrition. It occurs in 
butter, egg yolk, in cod liver oil, and in the yellow fat of animals, 
as well as in carrots, potatoes, and bananas. Rickets, and Xeroph- 
thalmia, a peculiar disease of the eye, are believed to be due to a 
deficiency of fat-soluble vitamin A in the diet. The water- 
soluble vitamins are of two kinds, B and C. They are necessary 
for appetite and nutrition. Water-soluble vitamin C is found in 
beef, in glandular tissues such as the kidney and pancreas, in 
corn, tomatoes, oranges, and lemons. When this vitamin is 
absent, scurvy results. This is a condition characterized by pains 
in the joints and bleeding of the gums. 

Water-soluble vitamin B is present in the outer shell of cereals, 
in oranges, and in yeast. When this vitamin is absent, certain 
diseases of the nerves result. Beri beri is a disease which is be- 
lieved to be due to the absence of such vitamins in polished rice. 
Fat-soluble vitamin D occurs in cod liver oil, yeast, and other 
fungi, especially the fungi on grains. In the body it is developed 
from the superficial layers of fat by the action of sunlight or ultra 
violet ray. It controls calcium and phosphorous metabolism and 
prevents rickets. When this vitamin is absent from the diet, 
rickets develops. Pellagra is also believed to be due to a vitamin 
deficiency. Vitamin deficiencies are better treated by a properly 
balanced diet than by vitamin-containing preparations. 


Cod liver oil 3 is ébtained Tron rh livers of vai 
leodfish: especially the Gadus morrhua. 
It consists of the various fats: olein, stearin, and palmitin, 
some fatty acids. It also contains very small quantities of iodine 
chlorine, bromine, phosphorus. It is very rich in fat soluble 
vitamins A and D, which are its active principles. 
The livers were formerly allowed to decompose, and the dil 
which formed was then collected. At the present time, the cod 
liver oil is obtained by forcing steam under pressure through the 
livers to express the oil. This oil is pale in color and less nauseat- _ 
ing than the oil formed by the old method. There are three , 
varieties of cod liver oil: the dark, the light brown, and the pale 
yellow. v 

Cod liver oil was used for many years by the fishermen of the __ 
North Sea as a remedy for children’s diseases. It is now very 
extensively used in medicine. " 

Action. Cod liver oil improves the general condition of the 
patient if given for some time. It stimulates nutrition and the 
growth of bone in children. It increases the appetite, and makes 
the patient stronger and stouter. Its effect depends largely upon 
the fat-soluble vitamins which it contains. In addition to the 
effect of the vitamins, cod liver oil is digested in the intestines, 
and is then deposited as fat in the various tissues and organs of the 
body. 

In overdoses, it causes nausea; occasionally, vomiting and 
diarrhoea. 

Uses. Cod liver oil is given principally in “ run down ” condi- 
tions, in rickets, and in chronic wasting diseases, such as tuber- 
culosis. It is often given together with malt or creosote. It is 
usually given only in winter; patients dislike it during the summer 
months. 


Administration 


The unpleasant taste and odor of cod liver oil can be disguised 
in the following ways: 


1. By giving the oil in wine, or in lemon juice, in the same way 
as castor oil (see castor oil). 

2. By taking a little peppermint, and then putting the cod 
liver oil in the mouth without allowing the lips to touch it, so 
that the smell does not reach the nose. 
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3. By giving the emulsions of cod liver oil which have a more 
pleasant taste. They should be fresh, however, as they spoil 
very easily. 

All preparations of cod liver oil should be given about three 
quarters of an hour to an hour after meals, the time when most 
digestion takes place. 

In children, when it cannot be given by the mouth, cod liver 
oil may be rubbed on the skin of the chest or abdomen, before 
retiring, as it is readily absorbed from the skin. 


PREPARATIONS 
Cod Liver Oil 2.0-16.0 c.c. 34-1Vv 
(Oleum Morrhuae) 
Emulsion of Cod Liver Oil 4.0-16.0 c.c. Ai-iv 


(Emulsum Olei Morrhuae) 
This contains 50% of cod liver oil. 


Emulsion of Cod Liver Oil 
with Hypophosphites 4.0-8.0 c.c. Zi 
(Emulsum Olei Morrhuae cum Hypophosphitibus) 


There are numerous preparations of cod liver oil on the market 
combined with preparations of phosphorus, iron, etc. 


Oscodal 0.01-0.06 Gm. gr. 4-1 


This is a concentrated cod liver oil preparation containing the 
anophthalmic vitamin A and fat-soluble vitamin B. It is used in 
rickets as a substitute for cod liver oil. 


VIOSTEROL (IRRADIATED ERGOSTEROL) 


Viosterol is a preparation which contains large amounts of vitamin 
D. It is made by extracting ergosterol, a fatty substance, from 
yeast, liver, and fungi, especially the fungi on various grains, and 
exposing it to ultra violet light and then dissolving it in a vegetable 
oil, such as oil of maze and sesame oil. This causes the formation 
of vitamin D. 

Viosterol contains 1333 vitamin D units in 1 Gram of solution. 
It has 150,000 times the vitamin D potency of cod liver oil. 

Action. Viosterol accelerates the growth of bone and regulates 
calcium and phosphorous metabolism. If vitamin D is absent from 
the diet in infancy, rickets develops. It is therefore used as a pre- 
ventive and specific for rickets. It is also used to relieve tetany, to 
accelerate the healing of fractures, to relieve dental caries, and other 
disturbances of calcium and phosphorous metabolism. It is also 
given to increase resistance in infections, and to nursing mothers to 
prevent the development of rickets in their infants. 


: 1: 
Dosage: ’ ‘ 
Viosterol is measured in special units. A unit is the amour 
‘vitamin D which will produce a continuous line of calcification in the — 
metaphyses of the radius or ulna in a test rat. Thisisaratin which 
the bones do not ossify because it has rickets as the result of artificially 2 
depriving it of vitamin D. 

Viosterol is a colorless, odorless, tasteless preparation and is usually 
- given in 8-10 drop doses a day, dissolved in orange juice or milk. 
Each drop contains 25 units of Viosterol. 


YEAST 


Yeast is a substance consisting of small unicellular organisms, 
Saccharomyces Cerevisae. It is also known as brewer’s or baker’s 
yeast. Dry yeast is obtained by growing yeast with malted grains, 
such as barley, then filtering and drying the sediment. 

Action. Yeast is very rich in water-soluble vitamin B. It stimu- 
lates nutrition and has a laxative effect. It sometimes produces 
considerable distention, especially in children, due to fermentation 
in the intestines. 

Yeast is used as a tonic to supply a vitamin deficiency, as a laxa- 
tive, and in furunculosis, a condition characterized by the formation 
of pimples. It is occasionally used in the preparation of meat extracts, 
soups, and bouillons. The dose is 1 or 2 cakes three times a day. 
There are numerous preparations on the market containing various 
combinations of vitamins, such as metagen, etc. 

It should be remembered that an average well-balanced diet is 
much richer in vitamins than the average doses of yeast. 


Vitavose 15.0 Gms. 388 


This is a preparation prepared from malt and wheat, which contains 
maltose 38%, dextrin 20%. It contains 100 times the amount of 
vitamin B present in fresh, raw, certified milk. It is added to the 
milk formula of children to increase the vitamin B content. 


MINERAL SALTS 


Mineral salts are often used to relieve symptoms due to deficient 
utilization or assimilation of these salts in the body. The most 
commonly used mineral salts for this purpose are the preparations 
of calcium and phosphorus. 


CALCIUM 


Calcium or lime is used in medicine in the form of various salts. 
It is necessary for the growth of bone, for the regulation of nervous, 


muscular, and glandular activity, as well as for the coagulation 
of blood. 
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Action 


Calcium produces the following effects : 

1, When given by mouth it neutralizes the acid in the stomach 
and lessens nausea and vomiting. 

2. It increases the coagulability of the blood. 

3. It lessens the irritability of the nervous system and relaxes 
spasms of the involuntary and voluntary muscles. 

4. It increases the growth of bone by supplying the necessary 
calcium. 

5. It lessens transudation of serum into the tissues, which often 
produces urticaria or hives. This may result from the injection 
of a serum or from various proteins (allergic reaction) (see page 
547). Inasimilar manner it sometimes relieves profuse diarrhoea. 


Uses 


Calcium is used in haemorrhage and in haemophilia or purpura, 
conditions in which the coagulability of the blood is diminished. 

It is also used in tetany, a condition characterized by muscular 
spasms, due to deficiency of the parathyroid glands. 

It is used in asthma, in hay fever, and in urticaria, since it is 
thought that a deficiency of calcium may be a causative factor 
in these conditions. 

It is also used in other nervous conditions characterized by 
twitchings or spasms of the stomach or muscles of the intestine, 
which are believed to be due to a deficiency of calcium. 


Administration 


It is given by mouth in solutions or in capsules, and by intra- 


venous injections. 
PREPARATIONS 


For Internal Use 


Lime Water 30.0-120.0 c.c. ji-iv 
Solution of Calcium Hydroxide 
(Liquor Calcii Hydroxidi) (Liquor Calcis) 

This is a saturated solution of calcium hydrate or slaked lime, con- 
taining 0.17 Gm. of calcium hydrate to 100.0 c.c. of water. It is made 
by washing slaked lime with distilled water, and then filtering the 
resulting solution. It is used to neutralize the acid in the stomach, 
to soothe the stomach, and to lessen nausea and vomiting. Itis very 
constipating. When added to milk, it lessens curdling in the stomach 
and makes the milk more digestible. 


%vi of the calcium chloride being used to a gallon | 


sometimes injected intravenously in a 5% solution. beets : t 
TACs "ies ss 
Calcium Phosphate — 0.3-1.0 Gm. gre! v-xv 
_ (Calcii Phosphas) + Sas 
Calcium Lactate 0.2-0.6 Gm. gre: ii-x! a? 
(Calcii Lactas) d : ott 


This is used principally to increase the clotting of the blood in 
haemorrhage. It is frequently given for several.days before tonsil — 
and adenoid operations to prevent profuse bleeding. It is occasionally i 
given hypodermically. he ae 


c+ 


Calcium Carbonate 1.0-4.0 Gms. grs. xv—3i 
(Calcii Carbonas) BE 


This is frequently used to check diarrhoea. 


Calcium Sulphide 0.06 Gm. gr. i y 
(Calcii Sulphas) : 


This is given for acne. 


Afenil 
(Chlor Calcium Carbamide) . 


This is a salt of calcium chloride and urea, containing about 11.42% 
calcium and 68.28% of urea. It is given for hay fever, urticaria, 
excessive menstrual bleeding, painful menstruation, spasmodic ab- 
dominal cramps, and tetany, on the basis that these conditions are due 
to a disturbance of calcium in the body. It comes in ampoules of 
10 c¢.c. It is injected intravenously or intramuscularly. It causes 
flushing of the face and neck while it is being administered. : 


Calcium gluconate 2.0-4.0 c.c. 3ss-i 
hypodermically 2.0-10 c.c. 


This is a tasteless powder which contains 13% of calcium oxide, 
equivalent to 9.3% of calcium. It is readily absorbed. It comes as a 
powder for administration by mouth, and in 10c¢.c. ampoules for 
hypodermic intramuscular or intravenous use. 


For Local Use 


Lime Liniment 
(Linimentum Calcis) 
Carron Oil 


This is a mixture of lime water and olive or linseed oil in equal parts. 
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PHOSPHORUS 


Phosphorus is a non-metallic element obtained from bones by 
the action of sulphuric acid and water. It is a semi-solid, soft, 
wax-like, colorless or yellowish substance, which emits light in 
the dark, and has an odor of garlic. 

Phosphorus is found in the body in many tissues, especially in 
nerve and bone tissue. In nerve tissue, phosphorus is present 
in large quantities combined with fats. These substances are 
called lecithins, or phosphorized fats. In the bones, phosphorus 
is combined with calcium, sodium, or magnesium. 


Action 


1. The principal effect of phosphorus is to increase the growth 
of bone. It increases the growth of bone-forming cells (osteo- 
blasts) and makes the spongy part of the bone (the cancellous 
tissue) more firm and hard. 

2. It is said to improve the nutrition of nerve tissues by supply- 
ing them with their necessary phosphorus. The hypophosphites 
and glycerophosphates are the preparations used for this purpose. 


Uses 


Phosphorous preparations are used in the following conditions : 

1. As a nerve tonic in nervous diseases, such as neurasthenia, 
and other functional diseases. 

2. To harden the bones in rickets, osteomalacia, ete. 

3. To increase sexual activity. 


Poisonous Effects 


Phosphorus poisoning occurs in two forms: acute poisoning and 

chronic poisoning. 
Acute Phosphorus Poisoning 

Acute phosphorus poisoning usually results from phosphorus taken 
accidentally or with suicidal intent. The red phosphorus is more 
poisonous than the yellow. Many pastes used to destroy vermin, 
or match heads which contain phosphorus, are the substances some- 
times taken. 

Symptoms 

The following are the characteristic symptoms which appear in 
about three to twelve hours. If an oily solution, or a paste, is taken, 
they appear more rapidly ; if the preparation is a solid one, they appear 
later. 


have an Sao of garlic. 
2. Jaundice. 

3. Collapse and coma. 

All the symptoms of phosphorus poisoning are due to the d ; 
tion of many of the cells in some of the organs of the body. The 
substances are changed to fat globules with which they become filled. - 
For example, the jaundice is due to the broken-up liver cells which 
block up the bile ducts in the liver, and the bile is then dammed back 
into the blood. Ay 

Death from phosphorus poisoning has resulted from 0. 04-0. 12 Gm. <o 
(grs. 3-ii) and has occurred in a few hours to a few weeks. 


a | rtp “i 


Treatment 


1. Old common crude turpentine, or French acid turpentine, about 
2.0 c.c. (34) every fifteen minutes is given as an antidote. This 
forms a hard, solid mass with the phosphorus, and prevents its ab- 
sorption. 

2. Occasionally, hydrogen peroxide, or potassium permanganate, 
may be given to oxidize the phosphorus. 

3. Copper sulphate may be given to produce vomiting. It is also 
an antidote, and is best given in two grain doses every five minutes, 
until vomiting is produced. After that gr. $ may be given every 
twenty minutes as long as ordered. 

4. The stomach should be washed out. 

5. Give cathartics, especially salines, such as hydrated magnesia. 

6. Protect the mucous membrane with albuminous drinks such as 
the white of egg, etc. 

7.. Do not give oils or fats, as these hasten the absorption of the 
phosphorus. 

8. The collapse is treated with stimulants. 


Chronic Phosphorus Poisoning 


Chronic phosphorus poisoning usually occurs as a result of con- 
tinually inhaling the phosphorus fumes in individuals who work in 
phosphorus match factories. It occurs particularly from the use of 
the yellow phosphorus, which has now mostly been given up, and the 
symptoms are therefore now rarely seen. 

The symptoms usually begin with a carious tooth, or a sore gum. 
The gums become swollen and painful, abscesses of the jaw often 
form, with destruction of pieces of the jaw bone. Occasionally there 
may be slight jaundice, anaemia, diarrhoea, albumin in the urine, ete. 

Thorough ventilation of the factories where phosphorus is used, to 
get rid of the fumes, and the inhalation of the crude turpentine, 
usually prevents the condition. 

When abscesses of the jaw form, they must be treated surgically. 
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PREPARATIONS 


Pill of Phosphorus 
(Pilulae Phosphori) 


Each pill contains 0.0006 Gm. (gr. +45) of phosphorus. 


Syrup of Hypophosphites 4.0-8.0 ¢.c. 3i-ii 
(Syrupus Hypophosphitum) 


This contains the hypophosphite of calcium, sodium, and potassium, 
also the tincture of lemon peel and sugar. 


Compound Syrup of Hypophosphites 4.0-8.0 c.c. 3i-il 
(Syrupus Hypophosphitum Compositus) 


This contains iron hypophosphite in addition to the ingredients in 
the syrup of hypophosphite. 
The following preparations are made from glycerophosphoric acid: 


Calcium Glycerophosphate 0.2-0.6 Gm. grs. ili-x 
(Calcii Glycerophosphas) 


Various syrups and wines of glycerophosphates are on the market. 
Mary of them are combined with iron. They are all good tonics. 


Lecithin 

This is a phosphorized fat. It consists of various salts of fatty acids, 
such as oleic, stearic, and palmitic acids, combined with glycero- 
phosphoric acid and various protein substances. It is present in 
large quantities in nerve tissue. It is also present in various foods, 
especially in egg yolk and in many vegetable foods. For medicinal 
purposes, it is made from egg yolk. 

Lecithin increases the nutrition of the body, though it is not nourish- 
ing in itself. It increases the number of red blood corpuscles and the 
haemoglobin. It is used principally as a tonic and in exophthalmic 
goiter. It is given by mouth in doses of 0.1-0.5 Gms. (gr. i}—vill) in 
pills, or hypodermically in doses of 1.0 c.c. (m. xv) from 15% solutions 
in oil. 


Lecithin Solution 4.0 c.c. 21 


This is a 2% solution of lecithin in glycerin and alcohol. Its action 
and uses are the same as those of lecithin. 


Alteratives are drugs which were formerly used extensively to 
improve nutrition. Sarsaparilla, sassafras, guaiac, mercury, and gold 
were the substances used. 
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CHAPTER XXX 


DIURETICS 


(KIDNEY STIMULANTS) 
PHYSIOLOGY OF THE KIDNEYS 


The urine is excreted by the kidneys. The fluid part of the urine 
is formed by some of the fluid of the blood passing into the tubules 
of the kidneys at the glomeruli (where capillary blood vessel and tubule 
meet), which are situated at the cortex. They act as fine filters. In 
its passage along the tubules of the kidneys this fluid becomes filled 
with dissolved substances. These are abstracted from the blood by 


_the direct action of the cells lining the tubules, or by salt action. 


Classification 


Diuretics are drugs which increase the flow of urine. They may 
be divided into the following four groups according to the method 
in which they increase the secretion of urine. 

1. Stimulating Diuretics 
2. Irritant Diuretics 

3. Circulatory Diuretics 
4. Saline Diuretics 


Stimulating Diuretics are drugs which increase the flow of urine 
by increasing the function of the kidneys. 

Irritant Diuretics are drugs which increase the secretion of 
urine by irritating (injuring) the cells of the kidney, thereby 
making them secrete more urine. In large doses these substances 
may cause inflammation of the kidney. 

Circulatory Diuretics are drugs which increase the secretion of 
urine by improving the circulation in the kidneys so that more 
fresh blood is constantly being brought to them from which to 
form urine. This effect may result from the action of a drug on 
the heart, as from digitalis. It may also result from widening 
(dilating) the blood vessels of the kidneys so that the blood flows 
more freely through them. The nitrites increase the secretion of 


urine in this manner. 
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Saline Diuretics are inorganic salts used as diuretics. Only 
the salts which are absorbed are able to increase the secretion of 
urine. They act in the following manner: When the salts enter 
the blood they increase its percentage of salt, and the osmotic 
power of the blood is thus increased. As a result, fluid is with- 
drawn from the tissues into the blood, until it contains an excess 
of fluid. This excessive fluid then passes from the small blood 
vessels of the kidneys into the tubules, at the glomeruli, thus 
increasing the secretion of urine. 

Diuretics may also be classified according to their chemical 
nature, as saline diuretics, alkaline diuretics, vegetable diuretics, 
etc. 


STIMULATING DIURETICS 
CAFFEINE 


Caffeine increases the flow of urine by improving the circulation 
of the capillaries in the kidney and improving the heart action. 
As a result the kidney acts as a more efficient filter. The water 
output of the urine is especially increased. The effect of caffeine 
and its derivatives becomes less as the patient loses fluid and when 
the intake of fluid is diminished. 


THEOBROMINE 


Theobromine is a white powder, an alkaloid, obtained from 
the seeds of the Theobroma cacao, the chocolate tree of South 
America. It is very closely related, chemically, to caffeine. Its 
action is similar to that of eaffeine. 

Theobromine acts like caffeine, but it differs from it in affecting 
the heart muscle only slightly, it does not stimulate the brain, 
and it is a more effective diuretic. It is slowly absorbed and acts 
principally on the kidneys as a diuretic, increasing the flow of 
urine. 

Since theobromine and its salts are rapidly eliminated, they 
are best given in small doses, frequently repeated (about every 
two hours), when a continual effect is desired. 


PREPARATIONS 
Theobromine (Theobromina) 0.3-1.0 Gm. gTs. V-XV 


This preparation is apt to upset the stomach. 
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Theobromine Sodio Salicylate _0.3-1.0 Gm. grs. V-xv 
(Theobrominae Sodio Salicylas) 
(Diuretin) 


This preparation is very frequently given as a diuretic, and it is 
more soluble than the others. 


Theocalcin 0.5-1 Gm. grs. vili-xv 
(Theobromine calcium salicylate) 


This contains 44% of calcium and is used as a diuretic. It is less 
soluble than theobromine and does not irritate the stomach. 


Theobromine Sodium Acetate 0.3-1.0 Gm. grs. V-Xv 
(Theobrominae Sodii Acetas) 
(Agurin) 
THEOPHYLLINE 


Theophylline is the active principle of tea leaves. Its action is 
similar to that of caffeine. It is occasionally used to increase the 
flow of urine. 


Theophylline Sodium Acetate 0.2-0.3 Gm. ers. lli-v 

(Theophyllinae Sodii Acetas) 

Euphyllin tablets 0.1 Gm. gr. iss 

(Theophylline ethylene ampoules 0.24-0.48 Gm. grs. iv—vill 
diamine) in 10 c.c. of distilled water 


This contains 78% of theophylline. Itis used as a diuretic to relieve 
the oedema of heart disease or nephritis. It is given especially in 
angina pectoris, heart block, and arteriosclerosis because it dilates the 
coronary blood vessels of the heart. 


THEOCIN 


Theocin is artificial theophylline. It is used to increase the 
flow of urine. 
Theocin 0.2-0.3 Gm. gers. ili-v 
(Theocinae) 

COMPARATIVE ACTION OF CAFFEINE GROUP OF DIURETICS 

The members of this group all have as an active ingredient a 
substance called xanthine. The principal members of the group 
are caffeine, theobromine, theophylline, and theocin. 

Caffeine acts principally as a brain and heart stimulant, and to 
a lesser extent as a diuretic. 

Theobromine acts principally on heart muscle and as a diuretic, 
but more on the heart muscle. 

Theophylline and theocin are the most powerful diuretics. They 


IRRITANT DIURETICS 


diuretics : 


JUNIPER 


Juniper i is obtained from the unripe, full-sized berries of the jecieee ne 
communis, or juniper plant. Its active principle is a volatile oil, the 


oil of juniper, which is obtained by distilling the berries. 
Action. Juniper is irritating to the skin and mucous membranes if 


applied locally. ~ 
When given by mouth, it increases the appetite, aids digestion, and 


increases the flow of urine. Juniper is used principally to increase the 


flow of urine. 

It is rarely given alone. It is usually combined with cream of 
tartar or other alkaline diuretics. 

Overdoses of juniper usually cause painful urination with bloody 
urine. 


PREPARATIONS 
Oil of Juniper 0.2-1.0 ¢.c. m. iii-xv 
(Oleum Juniperi) . 
Spirit of Juniper 2.0-4.0 c.c. m. xxx-3i 


(Spiritus Juniperi) 
Compound Spirit of Juniper 
(Spiritus Juniperi Compositus) 
This is similar to gin and contains juniper, caraway, and fennel. 
Scoparius, Buchu, and Triticum are irritant diuretics which are given 
in the form of a decoction. 
Anasarcin 
This is a proprietary preparation used as a diuretic. It contains 
scillotoxin 0.0006 Gm. (gr. 749) and scillipicridin 0.015 Gm. (gr. 4), 
two glucosides obtained from squill, and Oxydendrin arboreum 


‘0.04 Gm. (gr. #) and Sambucis canadensis 0.04 Gm. (gr. 3), two other 


irritant diuretics. 
MERCURY SALTS 

The following salts of mercury are often used to increase the 
flow of urine. 
Calomel 0.015-0.15 Gm. grs. 14 
(Hydrargyri Chloridum Mite) 

As a diuretic, calomel is often given in the form of Guy’s or 
Fothergill’s pill, which contains calomel, squill, and digitalis, 
0.06 Gm. (gr. i) of each. 


The following drugs are obtained from various plants and act as 


Leb te 


~ 


.- 
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Rronlorie of mercury, in small doses, also increases the flow of 


urine. In poisonous doses, it severely irritates the kidney cells 
and lessens secretion of urine. 


Novasurol 

This is a complex chemical compound of mercury and sodium 
acetate containing about 33% of mercury. It is used as a diuretic, 
producing a profuse flow of urine. It is given intravenously or 
intramuscularly. It may produce symptoms of mercury poison- 
ing, such as sore gums, abdominal cramps, and diarrhoea, It 
comes in ampoules each containing 1.2 c.c. 


Salyrgan 0.5-2 ¢.c. m, Vvili-—xxx 

This is a complex synthetic mercury preparation containing 
36.5% of mercury. It is a powerful diuretic and is used to relieve 
the oedema caused by cardiac decompensation, especially when 
digitalis and heart stimulants have not been effective. The 
diuretic effect begins in 3 hours and the maximum effect is obtained 
in 12 hours. It cannot be used in acute or chronic nephritis. It 
is also used as a specific for syphilis. It comes in ampoules con- 
taining a 10% solution and is given intramuscularly or intraven- 
ously. 

AMMONIUM PREPARATIONS 

Ammonium Chloride 

Ammonium Chloride in large doses up to 150 grains a day is 
used as a diuretic together with novaserol in cases of acites. 


Ammonium Nitrate 

Ammonium Nitrate in doses of 6.0-10.0 Gms. daily (313-13) 
is also given as a diuretic. It is frequently given after novaserol 
or salyrgan. 

CIRCULATORY DIURETICS 

The following drugs increase the flow of urine by improving the 
circulation in the kidneys. The circulatory diuretics are of two 
kinds: heart stimulants and vasodilators. 

The heart stimulants make the heart beat stronger so that the 
blood is kept circulating more freely. More blood is therefore 
brought to the kidneys more frequently, and the secretion of urine 
is increased. 

The vasodilators are drugs which dilate the blood vessels of 
the kidneys, thus improving their circulation and increasing the 
secretion of urine. 


Strophanthus Apocynum He 
For their effects see heart stimulants, pages 255, 263, 264. 


Vasodilators Acting as Diuretics 
_ The Nitrites : 
For their effects, see page 279. 


SALINE DIURETICS 


The following mineral salts are frequently used to increase the 
flow of urine. Many of them are also used as alkalies and to 
produce other effects. 

Action 


The saline diuretics affect principally the stomach, intestines, 
and the kidneys. Most of them are readily absorbed. 

Action in the Stomach. Because of their alkaline reaction, 
diuretic salts neutralize the acid in the stomach. 

Action in the Intestines. Most of the saline diuretics also act 
as cathartics. They produce frequent fluid movements of the 
bowels. For this effect they must be given in somewhat larger 
doses than for a diuretic effect. 

Action on the Kidneys. The saline diuretics increase the flow 
of urine. They increase the salt concentration of the blood, and 
therefore its osmotic power (the ability to abstract fluid). As a 
result, fluid is withdrawn into the blood from the tissues. The 
excess of fluid in the blood is then eliminated by the kidneys, 
thus increasing the secretion of urine. Some of the preparations 
make the urine more acid while others make it more alkaline. 


Administration 


The saline diuretics should be given well diluted in the morning 
when the stomach is empty. 


PREPARATIONS 


Potassium Salts 


Potassium Acetate 0.06-0.6 Gm. ers. 1-x 
(Potassii Acetas) 


This is a salt of potassium and acetic acid. 
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Potassium Bitartrate 0.6-4.0 Gms. grs. x-3i 
(Potassii Bitartras) 
(Cream of Tartar) 


This is a salt of potassium and tartaric acid. It is usually given 
in hot water, flavored with lemon juice. It is rarely given alone, 
usually together with the infusion of juniper. 


Potassium Citrate 0.6-1.3 Gm. prs. X-XxX 
(Potassii Citras) 


This is not as unpleasant to take as the other potassium salts. It 
increases the secretion of sweat (diaphoretic action), as well as the 
secretion of urine. 


Solution of Potassium Citrate 15.0-30.0 c.c. 541 
(Liquor Potassii Citratis) 


This contains about 8% of potassium bicarbonate, and about 6% 
of citric acid. 


Effervescent Potassium Citrate 2.0-4.0 c.c. 5441 
(Potassii Citras Effervescens) 


This consists of potassium citrate 20%, potassium bicarbonate, and 
sugar. 


Effervescent Draught 


This is made by mixing a solution containing 4.0 Gms. (31) of potas- 
sium bicarbonate in 90c.c. (Jiii) of water, with a 50% solution of 
lemon juice in water. The quantities used depend on the dose 
ordered. 

Other potassium salts which are occasionally used as diuretics are 
potassium bicarbonate and potassium sulphate. 


Sodium Salts 


The principal salt of sodium that is used to increase the flow of 
urine is sodium acetate. 


Sodium Acetate 0.6-4.0 Gms. grs. x-3i 
(Sodii Acetas) 

Acid Sodium Phosphate 1.0-1.3 Gm. ers. XV-Xx 
Sodium Biphosphate 

(Sodii Biphosphas) 


This is given to make the urine acid in reaction and is frequently 
given together with urotropine. In large doses it is a laxative. 


Lithium Salts 


The salts of lithium produce the same effects as the potassium salts. 
Their principal effect is to increase the flow of urine. 


Lithium Benzoate ri 0.3-1.0 Gm. 
(Lithii Benzoas) | 


Lithium Citrate  0.3-1.0 Gm. 
(Lithii Citras) : 
Effervescent Lithium Citrate _ 4,0-8.0 Gms. 3i-li 


-(Lithii Citras Effervescens) 


This contains citric acid, lithium carbonate, sodium bicarbonate, 
and sugar. 


UREA oa 


This is a substance which results from protein metabolism and is 
eliminated entirely and promptly by the urine. It is an effective 
diuretic and probably acts by osmosis. It is given in large doses 
of 20-40 Grams a day. M, 


PHENOLSULPHONPHTHALEIN 

This is a chemical which is excreted in the urine and is used in 
testing the function of the kidneys. When it is injected intramus- 
cularly, 65 to 85% of the quantity injected is eliminated by the kidneys 
in one hour. The failure to eliminate a sufficient amount of the in- 
jected quantity, or a slow elimination, is an indication of disturbed 
kidney function. 

An amoule containing 0.006 Gm. (gr. 34) is injected intramuscularly 
or intravenously. The patient is given 200-400 c.c. of water before 
the injection. The urine is then collected every half hour, and is 
tested with a specially prepared 25% sodium hydroxide solution. 
The depth of the red color is compared with a standard scale, to 
determine the percentage of phenolsulphonphthalein eliminated. 


URINARY ANTISEPTICS 


Urinary antiseptics are drugs used to treat infections along 
the urinary tract such as the bladder, the pelvis of the kidney, or 
the ureters. There are two kinds of substances used for this 
purpose : 

1. Antiseptics applied by direct injection into the urinary tract. 

2. Antiseptics given by mouth which are eliminated in the 
urinary tract. 

The antiseptics applied locally are colloidal silver preparations 
such as protargin solutions, and mercurochrome 220. These are 
described under antiseptics, see pages 57 and 60. 

The antiseptics eliminated in the urine are substances given by 
mouth, which act as antiseptics or germicides in the urinary tract, 
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such as the pelvis of the kidneys, the ureters, or bladder. The 

substances used commonly for this purpose are the following: 
Hexamethylenamine (Urotropine) Benzoic Acid, and its salts 
Hexylresorcinol (see page 74) Methylene Blue, 

and various substances containing volatile oils, such as sandal- 

wood, etc. 


HEXAMETHYLENAMINE OR UROTROPINE 
METHENAMINE 


Methenamine, hexamethylenamine or urotropine is an artificial 
chemical substance used principally as a urinary antiseptic. 


Action 


Hexamethylenamine liberates formaldehyde in the urine, which 
disinfects the urine and the mucous membranes of the genito- 
urinary tract with which it comes in contact. It only acts when 
the urine is acid and is therefore given together with sodium ben- 
zoate or sodium acid phosphate which make the urine acid. 

It has also been used in various infectious diseases because of 
the formaldehyde gas which it liberates in the blood and secre- 
tions. It has frequently been injected into the spinal canal for 
meningitis. 

Large doses occasionally cause burning pain in the stomach, 
pain on urination, and the urine occasionally contains blood. 


PREPARATIONS 
Methenamine 0.2-0.6 Gm. grs. lii—x 
Hexamethylenamine 
(Urotropine) 

This preparation is also on the market under the following names: 
Formin 0.3 Gm. grs. V 
Aminoform 0.3 Gm. eTs. V 
Amphotropin 0.3 Gm. grs. Vv 


This is a compound of camphoric acid with a derivative of hexa- 
methylenamine. -It is a urinary antiseptic, a diuretic, and it increases 
the excretion of uric acid. 


Hexalet 0.3-1.0 Gm. ers. V-XV 
(Hexamethylenamina Salicylsulphonic Acid) 

Helmitol 0.3-1.0 Gm. ers. V-XV 
(Hexamethylenaminae Methylencitras) 

Saliformin 0.3-2.0 Gms. grs. V-XXX 


(Hexamethylenaminae Salicylas) 
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BENZOIC ACID AND BENZOATES 


Benzoic acid or flour of benzoin is an organic acid obtained 
from benzoin, the hardened sap of the Styrax benzoini, a Peruvian 
tree. It is one of the oldest antiseptics known. It was probably 
combined together with cinnamic acid, a closely related substance, 
in the balsams which the Egyptians used to embalm their dead. 
The excellent preservation of their mummies, even today, attests 
to the efficacy of these substances as preservatives. 

Action. Applied locally to the skin or mucous membranes, 
benzoic acid and its salts act as antiseptics. They also increase 
the secretions of the mucous membranes. : 

When given by mouth, they act as intestinal antiseptics. After 
absorption they increase the secretions, especially the secretions 
of the bronchial tubes, and the sweat. Benzoic acid and its 
salts are eliminated in the urine, which they make more acid in 
reaction. They also act as an antiseptic in the urinary tract. 


PREPARATIONS 
Benzoic Acid 0.3-1.0 Gm. grs. V-XV 
(Acidum Benzoicum) 
Sodium Benzoate 0.3-2.0 Gms. grs. V-XXx 


(Sodii Benzoas) 


This is used principally as a urinary antiseptic and as a preservative 
in canned foods. 


Lithium Benzoate 0.3-2.0 Gms. grs. V-XXx 
(Lithii Benzoas) 


METHYLENE BLUE (METHYLTHIONINAE CHLORIDUM) 


Methylene blue is a chemical substance which forms a deep blue 
solution in water. It is used principally as a urinary antiseptic in 
gonorrhoea, and as a specific for malaria. It stains the urine a blue 
or dark green color. It is given in capsules, in doses of 0.1-0.5 Gm. 
(grs. id—viil.) 


Urinary Antiseptics Containing Volatile Oils 


The following substances which contain volatile oils are used as 
urinary antiseptics : 

Action. When given by mouth they produce the following effects: 

Ts They act as carminatives in the gastro-intestinal tract, checking 
the formation and aiding in the expulsion of gas. 

2. They increase the flow of urine and they act as antiseptics in the 
urinary tract where they are eliminated. 

They are used principally in cystitis and gonorrhoea. 


ee A meric an ee 


 OilofSandalwood 0.6-10cc  m.x-xv 
: — (Oleum Santali) ; 


es 


_ Santalol or Arheol 0.2-0.6 Gm. ars. iii-x = 
és ze This comes in capsules and is less irritating than the sandalwood Cy ee 
- itself. A 

 Santalol Salicylate or Santyl ~ 0.5-1.5 Gm. m. vili-xxv 


(Santalolis Salicylas) 


This comes in capsules each containing 0.5 Gm. It is less irritating 
than sandalwood oil and changes into santalol and salicylic acid in 
the intestinal tract. 


= 4 Uva Ursi, Bearberry 


_. This is obtained from the leaves of Arctostaphylos Uva Ursi, an 
evergreen shrub growing in Northern Europe and the United States. 
Its active principle is a glucoside arbutin. It is a urinary antiseptic 
and diuretic. 


_ _-Fluidextract of Uva Ursi 1.0-4.0 c.c. m,. xv-51 
. (Fluidextractum Uvae Ursi) 
Arbutin 0.2-0.5 Gm. grs. lii—viii 
(Arbutinum) 
Copaiba 


This is an oleoresin obtained from the sap of Copaiba Langsdorfii, 
a tree which grows in Brazil and other South American countries. 
It is given in doses of 0.6-2.0 Gms. (grs. x-xxx). 


Oil of Copaiba 0.6-1.0 c.c. m. X-XxV 
(Oleum Copaibae) 


ot i ta el 
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The drugs used principally for their effects on the uterus may 

be divided into the following three groups: a ; 

Ecbolics or Oxytocics (Uterine Muscle Stimulants) 

Emmenagogues 

Uterine Sedatives (Uterine Muscle Depressants) 


Ecbolics or Oxytocics are drugs which are used to contract 
the uterus, and to expel its contents during labor. : 
Emmenagogues are drugs which are used to increase, or to ¢ 
- cause, menstruation, when its absence is due to causes other than 
pregnancy. . 
OXYTOCICS 
The drugs used chiefly to contract the uterus are the following: 
Ergot 
Pituitrin 
Hydrastis 
Stypticin 


ERGOT (ERGOTA) 


Ergot is a black parasitic fungus, which grows on the rye plant, 
Secale cereale, the fungus taking the place of the rye grain. The 
active principles are the alkaloids: ergotoxine or ergotamine, 
ergotine, and tyramine. 


Appearance of the Patient 


Ergot is usually given to patients for bleeding from the uterus, 
or to contract the uterus immediately after childbirth. 

Within fifteen minutes to a half hour after a dose of a prepara- 
tion of ergot is given during or after labor, the patient usually 
complains of violent cramp-like pains in the lower part of the 
abdomen, particularly in the region of the uterus, and labor is 
accelerated. If there has been bleeding from the uterus, this is 
gradually lessened. 
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There may be nausea, and later, frequent movements of the 
bowels. The pulse is usually slow and strong. 


ACTION 


Local Action. When given hypodermically, ergot is quite 
irritating and is apt to cause an abscess at the site of injection. 
It is irritating to mucous membranes. 


Internal Action 


In the Mouth. Ergot has a very unpleasant taste. It often 
increases the flow of saliva because of the irritation of the mucous 
membrane of the mouth. 

In the Stomach. All the preparations except the active alka- 
loids may cause nausea and vomiting. 

In the Intestines. Ordinary doses lessen peristalsis. Poisonous 
doses increase the secretions and peristalsis of the intestines, 
causing frequent bowel movements. 


Action after Absorption 


Ergot is rapidly absorbed into the blood through the mucous 
membrane of the stomach and intestines. Its effects usually 
appear within a half hour. After absorption, it affects principally 
the uterus and the circulation. 

Action on the Uterus. This is the most important action of 
ergot. Ergot increases the contractions of the uterus especially 
during or after labor. It produces wave-like contractions of 
the uterine muscles, which expel the contents of the uterus. 
It does not always start uterine contractions, but it always in- 
creases them when they are once started. By contracting the 
uterus, ergot contracts its blood vessels and stops uterine bleeding. 

Action on the heart. Ergot makes the heart beat slower, 
principally as a result of its effects on the blood vessels. The 
pulse of ergot is slow and strong. 

Action on the Blood Vessels. It contracts the blood vessels, 
sometimes raising the blood pressure after large doses. The effect 
is due to the ergotoxine and tyramine and is similar to that of 
epinephrine or pituitrin, but is not as marked. 

Action on Secretions. The secretion of sweat and milk is 
lessened. 
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Excretion 


The exact mode of excretion of ergot is unknown, but it is prob- 
ably eliminated by the bowels and kidneys. 


Uses 


Ergot is used to contract the uterus, and to prevent or check 
uterine bleeding. It should always be given when the uterus is 
empty. 

In labor cases it should always be given after the third stage of 
labor: that is, after the placenta is expelled. If given before the 
placenta is entirely expelled, the contractions of the uterus may 
cause pieces of the placenta to remain in the uterus, which may 
become infected and cause sepsis. 

Ergot is frequently given to check bleeding from the lungs, 
from an ulcer in the stomach, or from an ulcer in the intestines in 
typhoid fever, etc. The bleeding is checked by the contractions 
of the bleeding vessels. 

Ergotoxine and tyramine are used to increase the blood pressure. 


Poisonous Effects 


There are two forms of ergot poisoning: acute and chronic. 


Acute Ergot Poisoning 


Acute ergot poisoning is very rare and usually occurs from large 
doses of ergot, taken to produce abortion. 


Symptoms 


1. Cramp-like abdominal pain, vomiting, and diarrhoea. 

2. Bleeding from the uterus and abortion if the patient is 
pregnant. 

3. Haemorrhages into the skin. 

4. ‘Tingling and itching of the skin, or numbness. 

5. Pain around the heart, and shortness of breath. 

6. Small weak pulse. 

There may be convulsions and coma before death. 


Treatment 
1. The stomach should be washed out. 


2. The collapse is treated with heart stimulants, such as caffeine, 
strychnine, ete. 
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Chronic Ergot Poisoning 


Chronic ergot poisoning results from eating rye bread made from 
rye infected with the ergot fungus. ‘This is more apt to occur in the 
rye growing during wet seasons. 

Ergot poisoning is very common in Russia and other northern 
countries, where a good deal of rye bread is eaten. In the mediaeval 
age plagues of ergot poisoning were quite common. 

There are two forms of chronic ergot poisoning : 

1. The Gangrenous form 

2. The Spasmodic form 


In some epidemics the gangrenous, and in others the spasmodic, 
form predominates. 


Gangrenous Form 


This is due to the persistent contractions of many of the blood 
vessels. As a result, various parts of the body, such as the fingers, 
the toes, ears, or the tip of the nose may be deprived of their blood 
supply, and the part affected then dies and becomes gangrenous. 

Symptoms. The limbs are first affected with numbness or tingling 
sensations and pustules form on them. The fingers and toes become 
cold, they lose their sensation, and become blue in color. Soon they 
become hard and shriveled up and fall off, without causing pain. 
Sometimes the gangrene spreads up over the extremities, and the fore- 
arm or leg may become gangrenous. Occasionally, areas of gangrene 
may form in the internal organs. Ulcers in the stomach and intes- 
tines may occur, because various areas of these organs are deprived 
of their circulation. Ulcers of the cornea of the eye may also result 
from the contraction of some of the small blood vessels leading to the 
cornea. 


Nervous or Spasmodic Form 


The symptoms of this form are believed to be due to spasms of the 
muscles in some of the small blood vessels of the brain. The contrac- 
tion of some of these vessels obliterates the circulation in certain areas 
of the brain, thus causing the various symptoms. Some of the symp- 
toms remain permanently. 


Symptoms 


1. Weakness and drowsiness. 

2. Headache and dizziness. 

3. Itching, and a feeling as if something were creeping over the 
limbs (formication). 

4. Temporary or partial blindness. 

5. Painful cramps in the limbs. 

6. Clonic convulsions, followed by epileptiform convulsions. In- 
sanity has been known to follow ergot poisoning. 

The treatment varies with the symptoms, 


ain wen een by ratreeincin f eed ce injected ia in 
~ muscles, and the part should ‘a massaged very thor 


afterwards. 73 
PREPARATIONS , 


Ergot preparations should always be fresh, as they change ver 
readily and become inactive if kept for any length of time. 
There are a number of preparations of ergot on the market which are — 
suitable for intramuscular use. There are other preparations which ~ a 
> are not so nauseating and are more reliable than the standard prep- Mi 


(Vinum Ergotae) 


arations. Ce ae 
Fluidextract of Ergot 2.0-8.0 c.e. 34H 
(Fluidextractum Ergotae) a 
Wine of Ergot 10.0-20.0 c.c. 3lid-v fa: 


This contains about 20% of ergot. x 
Active Principles 
Ergotoxine phosphate -. 0.0006-0.0012 Gm. gr. z45-zy 
This is one of the active principles of ergot and is given hypoder- 
mically. | 
Ergotinine Citrate 0.0003-0.0006 Gm. gr. stp-y4u 


(Ergotininae Citras) 

This is an alkaloid which is changed in the body to ergotoxine and 
acts like ergot. It is given hypodermically. 
Tyramine Hydrochloride 0.02-0.04 Gm. gr. 4-3 


This is one of the active alkaloids of ergot, and is used to contract 
the uterus and to increase the blood pressure. It acts like epinephrine. 


New anp NoNnorriciAL PREPARATIONS 


Purified Extract of Ergot 0.2-0.5 Gm. ~ grs. iii—viii 
Extractum Ergotae Purificatum 
(Bonjean’s Ergotin) 


This is a purified extract of ergot about ten times as strong as ergot 
itself. It is often given hypodermically. 


Ergotole 0.3-2.0 c.c. m. V—-Xxx 


This is an excellent preparation made from specially cultivated 
Spanish ergot. It is about 24 times as strong as the fluidextract. 
It is suitable for hypodermic use. 
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_ Gynergen 0.0005-0.001 Gm. gr. r45-dy 


Ergotamine Tartarate 
This comes in 1 ¢.c. ampoules of a 1 to 2000 solution for hypodermic 
injection and in tablets of 0.001 Gm. (gr. 45). It is used to contract 
the uterus and to lessen the rate of the pulse in hyperthyroidism. 
Ernutin 2.0-4.0 c.c. m. xxx-Ji 
This is a reliable preparation of ergot, which has a pleasant taste. 
It is given hypodermically in doses of 0.3-0.6 c.c. (m. v—-x). 
Cornutol aati 0.6-2.0¢.c. m.x-xxx 
(Liquid Extractum Ergotae) | by mouth 0.6-4.0¢.c. m.x-3i 
This is a purified liquid extract in water to which 10% alcohol has 
been added. 
Secacornin 0.5-1.0 c.c. mM. vili-xv 
This contains the active principles dissolved in water, glycerin, and 
alcohol. “ee 
PITUITRIN OR SOLUTION OF PITUITARY 


Solution of pituitary or pituitrin is an extract made from the 
posterior lobe of the pituitary gland, a small gland situated at the 
base of the brain. 

Appearance of the Patient 


A few minutes after a hypodermic injection of pituitrin is 
given, the patient may complain of cramp-like abdominal pains, 
and pass a good deal of flatus. The pulse becomes slower and 
stronger and the patient looks pale. If it is given to a patient in 
labor, labor pains and uterine contractions are increased and the 
labor is hastened. 

ACTION 


Applied locally to mucous membranes it contracts the small 
blood vessels. 

When taken by mouth it has practically no effect. It can 
produce effects, however, if used as a nasal spray. 

When given hypodermically or intravenously, pituitrin acts 
principally on the circulation, the involuntary muscles, and the 
uterus. 

Action on the Circulation. Pituitrin makes the heart beat 
slower and stronger and contracts the involuntary muscles of the 
small blood vessels, raising the blood pressure. 

Action on the Involuntary Muscles. Pituitrin increases the 
contractions of involuntary muscles, particularly in the intestines, 
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causing cramp-like pains and increasing the expulsion of gas. 
It also contracts the involuntary muscles of the blood vessels, 
raising the blood pressure. 

Action on the Uterus. It causes violent and more rapid con- 
tractions of the uterus, especially in labor. It is used principally 
to accelerate the birth of the child and to increase the strength 
and frequency of labor pains when the pains are weak and there 
is no mechanical obstruction to labor. 

Specific Action. Pituitrin is a specific for diabetes insipidus, 
a condition characterized by excessive thirst and the passing of 
enormous quantities of urine. This is believed to be due to a dis- 
turbance of the posterior lobe of the pituitary gland or the region 
of the brain in this area. 

When pituitrin is given in this condition the thirst and the 
quantity of urine gradually become diminished. This effect may 
be produced even when it is sprayed in the nose with an atomizer. 

Action on the Kidneys. It increases the flow of urine, except in 
diabetes insipidus, when it lessens the flow of urine. 

Action on Secretions. It also increases the secretion of milk, 
but it lessens the secretion of saliva, and gastric and pancreatic 
juices. 


Poisonous Effects 


Pituitrin does not cause poisonous symptoms but large doses 
may cause very marked pallor and unusually high blood pressure. 
Rupture of the uterus has occurred in labor from excessive doses, 
especially when the pelvis was contracted. 


Uses 


1, Pituitrin is used principally to accelerate labor by increasing 
uterine contractions and to check uterine bleeding. 

2. To increase the contractions of the intestines and to expel 
gas in abdominal distention following operations, or in infectious 
diseases. 

3. As a specific for diabetes insipidus. 


Administration 


Pituitrin is given hypodermically, intravenously, or by nasal 
spray. 
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PREPARATIONS 


Solution of Pituitary 0.5-2.0 ¢.c. m. Vili—xxx 
(Liquor Pituitarii) 


This is a standardized solution of the posterior lobe of the pituitary 
gland which comes’ in ampoules. 


Pituitrin These are preparations of solution of 
Solution of sponse titer. They come in two forms, ob- 
Pituitary Extract stetrical and surgical. The surgical is twice 
Pituglandol as strong as the obstetrical. 

Pituitol 


These are three times as strong as the solution of hypophysis. They 
come in two forms, obstetrical and surgical. The surgical preparation 
is six times as strong as the solution of hypophysis. 


QUININE 


Quinine is used to increase uterine contractions. It has other 
more important actions, however, under which it will be described 
(see page 481). 


HYDRASTIS (GOLDEN SEAL) 


Hydrastis is obtained from the roots and underground stems of 
Hydrastis canadensis, golden seal or yellow root. It is a small shrub 
growing in the United States. Its active principles are the alkaloids, 
hydrastine and berberine. 

It acts like ergot, contracting the blood vessels and the uterus, but 
less powerfully. 

It is used for the following effects : 

1. As a bitter, to increase the appetite and aid digestion by increas- 
ing the secretion of the gastric juice. 

2. To check uterine bleeding. 

3. For constipation, to make the stools more fluid in character. 


PREPARATIONS 
Fluidextract of Hydrastis 1.0-4.0 c.c. m. xv—3i 
(Fluidextractum Hydrastis) 
Tincture of Hydrastis 1.0-4.0 ¢.c. m. xv-3i 
(Tinctura Hydrastis) 
Glycerite of Hydrastis 1.0-4.0 c.c. m. xv-9l 


(Glyceritum Hydrastis) 


This is used locally to relieve inflammations of the mucous mem- 
branes. 


siyapaeanine Hydrochloride 0.01-0.03 Gm. 


(Hydrastininae Hydrochloridum) 


This is an artificial alkaloid made by oxidizing eee it 


produces the same effect as hydrastis, but it is more efficient and the 
effects are more lasting. It is used to check uterine bleeding. 


STYPTICIN (COTARNINE CHLORIDE) 


Cotarnine chloride, or stypticin, is an artificial alkaloid, made by 
oxidizing narcotine, one of the alkaloids of opium. 

It is said to contract the blood vessels and the uterus. 

It is principally used to check bleeding from the uterus. It is also 
used to check bleeding from other parts of the body, such as the lungs, 


the stomach, or the intestines, by contracting the blood vessels of 


these organs. Gauze soaked in cotarnine is very frequently used by 
dentists to check bleeding. 


PREPARATIONS 


Cotarnine Chloride (Stypticin) 0.015-0.1 Gm. grs. }-i4 
(Cotarninae Chloridum, formerly Cotarnine Hydrochloride) 


It is given hypodermiecally in solution, or by the mouth in pills or 
tablets. 


Cotarnine Phthalate (Styptol) 
(Cotarninae Phthalas) Dose: Hypodermically 0.2 Gm. (grs. iii) dis- 
solved in 2.0 c.c. (m. xxx) of water. 


By mouth, 3 to 5 tablets a day. Each tablet contains gr. 2 of the 
drug. 


EMMENAGOGUES 


Emmenagogues are drugs which increase menstruation. 

Many drugs, such as iron, arsenic, or strychnine, which improve the 
general condition of the patient, may increase menstruation. 

Many cathartics, such as castor oil or aloe, when given in large 
doses, and all the drastic purgatives, may increase menstruation. 

Counterirritants, such as mustard or cantharides, when taken in- 
ternally, sometimes increase menstruation. 

Certain drugs, such as pennyroyal, apiol, etc., are used principally 
to increase menstruation. They all contain volatile oils which are 
their active principles. They may cause severe gastro-intestinal 
irritation. 


UTERINE SEDATIVES 


The following drugs are used principally to lessen contractions 
of the uterus, and to relieve painful menstruation. 


ae? VIBURNUM PRUNIFOLIUM (BLACK HAW) 
Viburnum is obtained from the root of the Viburnum prunifolium 
or black haw, a small American plant. > +3 
It lessens the contractions of involuntary muscles, especially the 
muscles of the uterus. 
It is used principally to relieve painful or excessive menstruation, 
and to relieve the pains of ovarian disease. 
-_——* Fluidextract of Viburnum Prunifolium — 2.0-16.0c.c. 3 4-iv 
_ (Fluidextractum Viburni Prunifolii) aid 
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CHAPTER XXXII 
SPECIFIC DRUGS 


Specifics are drugs which are principally used to cure a par- 
ticular disease. This effect is produced by destroying or neutral- 
izing the causative agent of that disease. The best example of 
this action is the effect of quinine in malaria. The organism 
which causes this disease is destroyed by the quinine. 

Many of the specifics relieve the symptoms of a particular 
disease, though the mode of action may be unknown. An example 
of such an action is the effect of the salicylates in rheumatism. 


QUININE AND CINCHONA 


Quinine is a white powder, an alkaloid, the active principle 
of cinchona, or peruvian bark. This is the bark of the cinchona 
tree, which grows in the Andes or other mountainous districts 
on the western coast of South America. The tree has been cul- 
tivated successfully, however, in other parts of the world, in India 
and Java. There are two kinds of cinchona: Cinchona rubra, 
or red bark, and Cinchona calisaya, or yellow bark. They both 
produce the same effects, but the yellow bark contains more 
quinine. 

Cinchona is named in honor of the Countess of Cinchon, a 
Spanish countess who was cured, in 1638, of a disease that -was 
then known as the ague, but what we now know to be malaria. 
The drug had just been introduced in medicine at that time. It 
was brought to Spain by the Spanish explorers who learned of 
its use from the South American Indians. Besides quinine, the 
active alkaloid, cinchona contains the alkaloids, quinidine, or 
conquinine, cinchonine, cinchonidine, and others. Their effects 
are similar to quinine but they are weaker, however. 


Appearance of the Patient 
When quinine is given to a patient suffering from malaria, it 
prevents the chills, fever, and sweats which are characteristic of 


that disease. 
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After administration of a single average dose of quinine, the 
patient usually complains of its bitter taste. If there is fever, 
the temperature is lowered several degrees. 

If the quinine is given for some time, the patient feels better, 
has a better appetite, the bowels move more regularly, he feels 
brighter and stronger, and is more active. There is a gain in 
weight and the pulse is somewhat stronger and regular. 


ACTION 


Quinine affects all living tissues (protoplasm). It increases 
their activities at first, but soon lessens them. All the effects of 
quinine are due to this action. It has no selective action on any 
particular organ or tissue. It destroys various living organisms 
such as amoebae, bacteria, etc. 

Local Action. Applied to the skin or mucous membranes, 
quinine causes slight redness and acts as an antiseptic and accel- 
erates healing of wounds and ulcers. It is not generally used as 
an antiseptic, because it is too expensive. It is a mild local anaes- 
thetic. It is said to increase the growth of hair and therefore 
forms an ingredient of many hair tonics. 


Internal Action 


In the Mouth. Because of its very bitter taste, quinine in- 
creases the appetite and the secretion of saliva. 

In the Stomach. It lessens the action of pepsin, thus retarding 
the digestion of protein food. In large doses, it occasionally 
causes nausea and vomiting and checks the secretion of gastric 
juice. 

In the Intestines. It retards the action of the trypsin of the 
pancreatic juice, and increases the secretions and peristalsis, often 
causing frequent movements of the bowels. 


Action after Absorption 


Quinine is slowly absorbed into the blood, principally from the 
intestine, and to a slight extent from the stomach. It begins to be 
absorbed in about 15 minutes, but the absorption is not complete 
until about four or five hours. When it enters the blood, it acts 
as a specific for malaria, and it slightly affects the nutrition and 
the action of all the tissues and organs. 
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Specific Action in Malaria 
; Malaria 

Malaria is a disease caused by a unicellular protozoan organism, 
the Plasmodium malariae. This organism is injected into the 
blood of the patient, when an individual is bitten by a species of 
mosquito, the anopheles. The organisms enter the red blood 
corpuscles, where they grow and develop into similar organisms 
in 48 or 72 hours, according to the type of organism. At the end 
of this time, the red blood corpuscles burst, the newly formed 
malarial parasites and poisonous substances, together with the 
haemoglobin of the red blood corpuscles, are thrown into the 
blood. 

As a result of the sudden destruction of a large number of red 
blood corpuscles, and the liberation of poisonous substances, the 
patient has a chill. The violent muscular contractions which 
are thus produced elevate the temperature several degrees, and 
since this temperature is excessive, it is followed by sweating, 
which gradually reduces it to normal again. The attacks always 
occur regularly at about the same time during the day. 

These chills, fever, and sweats occur every other day, if the 
organism which causes these symptoms is the tertian type, or the 
one which develops in 48 hours. They occur every third day 
if the organism is the quartan type, the one which develops in 
72 hours. In some cases of malaria the chills, fever, and sweats 
occur every day. In these cases the patient is infected with two 
types of tertian organisms, each one developing every 48 hours 
but on alternate days. 


Effect of Quinine in Malaria 


When given to a patient suffering from malaria, quinine enters 
the blood and destroys the plasmodiae. The chills, fever, and 
sweats are then prevented, and the disease is cured. The use of 
quinine must be continued for some time, however, even after 
symptoms have disappeared, until all the plasmodiae in the blood 
are destroyed and the patient is free from attacks. 

Effect on Nutrition and Metabolism. Quinine lessens metab- 
olism. It increases the nutrition of the tissues and organs of the 
body, by preventing the nitrogenous, or protein, food from being 
used up (combining with oxygen). These foods help to build up 
the patient and conserve the strength. In this way quinine acts as 
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Chart of a case of Tertian Malaria from the Lenox ee Hospital, showing the effects of quinine on the chills 
and fever. 
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a tonic, slightly i improving the action of all the tissues and organs 
of the body and making the patient feel better and stronger. 

Action on the Blood. Besides its destructive action on malarial 
parasites, quinine decreases the coagulability of the blood and 
lessens the number of leucocytes. 

Action on the Circulation. The pulse is made somewhat 
stronger and faster, because the contractions of the heart and 
blood vessels are increased. Large doses occasionally cause a 
slow and weak pulse. 

Action on the Nervous System. Quinine sometimes lessens 
nervousness and neuralgic pains, 

Action on the Senses of Sight and Hearing. Large doses of 
quinine very frequently cause ringing in the ears and dimness of 
vision. 

Action on the Uterus. Quinine increases the contractions 
of the uterus during labor when they are weak, but it does not 
start them. : 

Effect on Temperature. The temperature is lowered in fevers 
because oxidation of the nitrogenous or protein substances of the 
tissues is lessened, and less heat is produced. 

Action on the Thyroid Gland. Quinine lessens the activity of 
the thyroid gland by lowering the rate of metabolism. Patients 
suffering from exophthalmic goiter and hyperthyroidism (excessive 
secretion of the thyroid gland) can stand very large doses of 
quinine. 


Excretion 


Quinine is eliminated from the body in the urine, mostly in 
about 6 to 8 hours. 


Idiosyncrasies 


Many individuals are very susceptible to quinine, even small 
doses causing poisonous effects. In some patients, the following 
unusual symptoms occur, even from very small doses : 

1. Eruptions on the skin, such as areas of redness resembling 
the scarlet fever rash, hives, or urticaria, and occasionally small 
blisters (Herpes). 

2. Occasionally, scanty urine, accompanied by pain; or the 
urine is tinged with blood or haemoglobin. 

3. Slow and weak pulse, and a feeling of weakness. 


‘Since quinine is very aay dosheidire gee in large Seas fi 
poisonous effects are not uncommon. These effects result from 
continued use of quinine, or from very large doses taken to produce , 
abortion. While the symptoms which result may be slime ‘. 

_ they are rarely, if ever, fatal. 


re 


Symptoms 


The first and most characteristic symptom of quinine poi- 
soning is: 
1. Ringing in the ears, or roaring sounds in the ears. The “cn 
patient may become temporarily deaf. The deafness rarely 
remains permanent. % 
2. Dimness of vision, especially for colors. ie 
3. Temporary blindness or “ color blindness.” The blindness 
is occasionally permanent. 
4. Headache. 
Nausea and vomiting. 
Slow, weak pulse. > 
Muscular weakness. 
Collapse. 


CONAN 


Treatment 


The symptoms usually subside when the drug is stopped. If 
they do not disappear, they are usually relieved by bromides. 
If the pulse is weak, caffeine, given hypodermically, or a hot 
coffee enema, usually improves it. 


Uses 


Quinine is used principally in the following conditions : 

1. As a specific in malaria. 

2. As a bitter, to increase the appetite; and as a tonic, to 
improve nutrition. 

3. To reduce fever. 

4, To relieve colds and neuralgic pains. 

5. To increase the bactericidal power of the blood in pneumonia. 

6. To destroy the amoebae, unicellular organisms which cause 
amoebic dysentery, a chronic disease of the intestines. In these 
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cases quinine is usually given by irrigations into the colon or large 
intestine. 
7. To lessen metabolism when the thyroid gland is overactive 
(hyperthyroidism). 
Administration 


In malaria, quinine is usually given in one single large dose 
of 1.0 Gm. (grs. xv) about 2 to 3 hours before the time when the 
chill is expected. It may also be given in divided doses, so that 
the last dose is given about the time of the expected chill. By 
the time the quinine enters the blood, the parasites are very young 
and are readily destroyed. It may also be given in divided doses 
when the temperature is going down, after the chill. The adminis- 
tration of quinine should be kept up, however, for about a week 
after the attack is over, to prevent a recurrence of the symptoms. 

1. Quinine is best given in solution before meals. The addi- 
tion of a few drops of dilute sulphuric acid to the fluid in which it 
is administered usually makes the quinine sulphate more soluble, 
and will aid the absorption. 

Quinine is frequently given in small doses in the form of powders 
or pills. The pills are usually not very efficient unless they are 
fresh. Old quinine pills may pass out in the stools without being 
absorbed. 

2. On account of its unpleasant, bitter taste, quinine is often 
given in sherry wine, in cachets or capsules, or with licorice ; or 
some food, such as olive oil, may be given afterwards. 

3. For its bitter effect it should be given before meals in fluid 
form, undiluted. 

4.-In amoebic colitis it is used as an irrigation in 1—2000 to 
1-500 solutions. 


PREPARATIONS 
Cinchona 
Fluidextract of Cinchona 1.0-4.0 c.c. m. xv-3i 
(Fluidextractum Cinchonae) 
Tincture of Cinchona 4.0-16.0 c.c. i-iv 
(Tinctura Cinchonae) 
Compound Tincture of Cinchona 2.0-4.0 c.c. 34-1 


(Tinctura Cinchonae Composita) 


The cinchona preparations are used principally as bitters to increase 
the appetite. For malaria and as a tonic, quinine preparations are 
preferable. 
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Quinine 
Quinine 0.3-1.0 Gm. girs. V-xv 
(Quinina) 
Quinine Bisulphate 0.3-1.0 Gm. grs. V-XV 


(Quininae Bisulphas) 


This is the most commonly used preparation, since it is the most 
soluble one. 


Quinine Sulphate 0.3-1.0 Gm. grs. V-XV 
(Quininae Sulphas) 
Quinine Hydrobromide 0.3-1.0 Gm. grs. V-Xv 


(Quininae Hydrobromidum) 


This is frequently used to lessen overactivity of the thyroid gland 
in exophthalmic goiter. 


Quinine Hydrochloride 0.3-1.0 Gm. girs. V-XV 
(Quininae Hydrochloridum) 
Quinine and Urea Hydrochloride 0.3-1.0 Gm. grs. V-Xv 


(Quininae et Ureae Hydrochloridum) 


This preparation is suitable for hypodermic use. It is also used as 
a local anaesthetic injected hypodermically or applied to mucous mem- 
branes. 


Quinine Tannate 0.6-2.0 Gms. grs. X-XXX 
(Quininae Tannas) 


This preparation is slowly absorbed, and has no bitter taste. It is 
often made into chocolates for children. 


Other Alkaloids of Cinchona 


Quinidine Sulphate 0.2-0.4 Gm. grs. lii—vi 
(Quinidina Sulphas) 


This is used principally to slow and regulate rapid heart action 
(see page 265). 


Cinchonine Sulphate 0.5-1.3 Gm. grs. Vili-xx 
(Cinchoninae Sulphas) 
Cinchonidine Sulphate 0.5-1.3 Gm. grs. vili-xx 


(Cinchonidinae Sulphas) 


Compound Preparations 
Iron and Quinine Citrate 0.3-0.6 Gm. grs. V-x 
(Ferri et Quininae Citras) 


Syrup of Iron, Quinine, and Strychnine Phosphate 40cc. 3i 
(Syrupus Ferri, Quininae, et Strychninae Phosphatum) 


5 
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Elixir of Iron, Quinine, and Strychnine Phosphate 40cc. i 
(Elixir Ferri, Quininae, et Strychninae Phosphatum) 


Warburg’s Tincture 
This is a dark brown liquid which is used extensively in India, in 


the treatment of malaria. It contains a large number of ingredients 
besides quinine, such as aloe, rhubarb, gentian, camphor, etc. 


New and Nonofficial Preparations 


Aristochin 0.38-1.0 Gm. ers. V-Xv 
This is a chemical derivative of quinine. It is not so apt to cause 
poisonous symptoms, 
Euquinine 0.3-1.0 Gm. grs. V-Xv 
(Quininae Aethylcarbonas) 
This is a tasteless chemical derivative of quinine. 


Chinaphenin 0.3-0.6 Gm. ersav-o 

This is a compound of quinine and phenacetin. It combines the 
quinine action with the anodyne effect of phenacetin. It is tasteless 
and is not apt to cause poisonous symptoms. ; 
Quinine Lygosinate 
(Quininae Lygosinas) 

This is a chemical derivative of quinine. It is used as an antiseptic 
dusting powder, or in solution to check bleeding. 


Saloquinine 0.5-2.0 Gms. gers. vili-xxx 
This combines the action of quinine with salicylic acid. 
Saloquinine Salicylate 1.0 Gm. prs. Xv 


Ethylhydrocupreine hydrochloride (Optochin or Numoquin) 
(Ethylhydrocupreinae hydrochloridum) 

This is a substance which comes in a neutral form or as a base ob- 
tained from the Cuprea bark, the bark of a Chinese plant. It is also 
made from hydroquinine, a substance made from quinine. It acts 
like quinine and has a specific destructive action on pneumococci, 
the bacteria which cause pneumonia. It has therefore been used as a 
specific for pneumonia. 

The treatment is begun by giving 0.5 Gm. (grs. vili) as an initial 
dose, followed by 0.15 Gm. (gr. ii}) every 3 hours until 1.5 Gms. 
(grs. xxiii) has been given in twenty-four hours. The best results 
are obtained when the drug is given early in the disease as otherwise 
the pneumococci become resistant to it. It is also given hypoder- 
mically in solution, or in oil. 

It is applied locally in 1% solutions to local infections caused by the 
pneumococci, such as certain forms of ulcers of the cornea of the eye. 

Ethylhydrocupreine is particularly apt to cause poisonous symp- 
toms, which are those of quinine poisoning. It is especially apt to 
cause eye symptoms, even blindness. 


a _ Phloridzin i is a cinconee obtained f 
cherry, and other trees. ye: 
It is occasionally used to destroy malarial parasites. It forms 

‘ sugar in urine and increases its secretion. Because of its irritating ; 
effect on the kidneys, it is rarely used, except to test the action of thes . 
kidneys. 


~ Phloridzin - 0.3-0.6 Gm. grs. v-x 
(Phloridizinum) 
Maturin 


This is a preparation of phloridzin which is injected hypodermically 
as a test for pregnancy before other signs are present. If the patient 
is pregnant sugar will appear in the urine after the injection. 


METHYLENE BLUE ie 


This is a blue dye which is occasionally used as a specific for malaria. 


MERCURY (HYDRARGYRUM) 


Mercury or quicksilver is a silver-colored liquid metal which 
evaporates very easily. Many of its salts are used in medicine. 


Appearance of the Patient 


A few hours after giving an average dose of a preparation of 
mercury, such as calomel, the patient usually has several move- 
ments of the bowels and more urine is passed. The stools are soft, 
colored with bile, and accompanied by a little griping. Occa- 
sionally the flow of saliva is also slightly increased. 

If small doses of mercury preparations are given continuously 
for weeks or longer, to a patient suffering from the first or second 
stage of syphilis, the symptoms, such as the original ulcer or 
chancre, the rash on the body, the mucous patches in the mouth, 
and the swelling of the glands, all gradually disappear. 


ACTION 


The salts of mercury combine with the proteins and albumins 
of all living matter, forming an albuminate of mercury. It is 
therefore irritating to, and may even destroy, living cells. In 
this way, it checks the growth of bacteria (antiseptic action), and 
other living organisms and parasites (antiparasiticide). 

Local Action. Applied to the skin, mercury preparations are 
excellent antiseptics, If a strong solution is used, or even a weak 
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‘solution continuously, redness, pain, and itching of the skin will 
result. If a strong solution is kept in contact with the skin for a 
long time, inflammation and even destruction of the skin may 
result. 

Internal Action 


In the Stomach. They slightly increase the secretions, occasion- 
ally causing nausea and vomiting. 

In the Intestines. Mercury preparations increase the secretions 
and peristalsis, causing frequent soft stools stained with bile. 
They also act as intestinal antiseptics. The large quantity of 
bile in the stools which results from preparations such as calomel, 
is due to the antiseptic action, which prevents the decomposition 
of the bile, and to the increased peristalsis of the bile ducts which 
accelerates its flow. 


Action with Absorption 


Mercury salts are readily absorbed into the blood from all the 
mucous membranes, from the lungs, and even from the skin. When 
given by mouth, they are absorbed in 1 to 2 hours. After absorp- 
tion, they affect principally the intestines, the kidneys, some of 
the secretions, the nutrition of the tissues, and if given steadily, 
they act as a specific for syphilis, especially in the first and second 
stages of the disease. 

Action on the Kidneys. Mercury salts increase the flow of 
urine. 

Action on the Secretory Glands. All the secretions, especially 
the saliva and pancreatic juice, are increased. 

Action on Nutrition. Small doses of mercury preparations, if 
given for some time, increase the nutrition of the tissues, and the 
body weight (alterative action). 


Specific Action in Syphilis 
Syphilis 
Syphilis is a chronic infectious disease, caused by the Spiro- 
chaeta pallida, a spiral-shaped organism. The infection begins 
with the formation of a hard ulcer, or chancre, usually on the 
genital organs. This is known as the first stage of the disease. 
It is followed in about six weeks by an eruption all over the body 
(roseola), whitish patches in the mouth (mucous patches), and 
swelling of all the lymph glands throughout the body. This 


is known as ike second ade of the disease. Some 
several months or years, or at any time during ihe patient 
- time, various diseases may develop due to the formation of g 
mata. These are areas of round cells which readily decompose, 
forming a thick fluid in the center. Gummata may occur in any — 
organ of the body and produce many and varied symptoms, 
depending on the organs in which the destructive changes take © : 
place. This is known as the third stage of the disease, ; 
Parents infected with syphilis may transmit the disease to — 
their children. The children may be born dead, or if they live, © 
they may suffer, at any time during their childhood, from various — 
symptoms which are characteristic of the third stage of the disease, 
in the acquired form. 


Effect of Mercury 


Mercury preparations, if given steadily to a patient suffering 
from the first or second stage of syphilis, usually relieve all the 
symptoms in a very short time. The rash and the mucous patches 
soon disappear, the glands become smaller, until they, too, finally 
disappear. This curative action of mercury in syphilis is probably 
due to the destruction of the Spirochaeta pallida, the organism 
which causes the disease. The best results are obtained the sooner 
the treatment is begun. 


Excretion 


Mercury preparations are excreted mainly by the kidneys and 
the intestines, and also slightly by all the secretions, such as 
saliva, milk, bile, gastric juice, etc. They are very slowly elimi- 
nated from the body, usually in one or two days. Some of the 
mercury often remains in the body for a long time afterwards, 
and may then be gradually excreted. 


Poisonous Effects 


Mercury poisoning occurs in two forms: acute poisoning and 
chronic poisoning. 


Acute Mercury Poisoning 


Acute mercury poisoning usually results from swallowing 
bichloride of mercury in tablet form or in solution, either by 
accident or with suicidal intent. Frequently the use of strong 
bichloride of mercury douches causes poisoning symptoms. 


SPECIFIC DRUGS 493 


Symptoms 

1. Metallic taste in the mouth, and burning pain in the throat. 

2. Cramp-like, abdominal pains. 

3. Nausea and vomiting; the vomited matter contains bile 
and later blood. 

4. Diarrhoea with bloody stools. 

5. Scanty urine which may contain albumin or blood. 

6. Collapse, as a result of the profuse vomiting and diarrhoea ; 
rapid, weak, irregular pulse, the face is pinched and anxious, the 
skin is cold and moist, the breathing slow and shallow. 

7. Convulsions and coma may occur before death. 


Usually the patient lives several days or weeks; then develops 
a very severe acute nephritis characterized by scanty, bloody 
urine, which contains albumin. Finally uraemia with convul- 
sions and coma develop, from which the patient may die. 

Death from mercury poisoning usually occurs in one to seven 
days. 

If death does not occur, recovery takes place very gradually, 
the symptoms of the nephritis persist and the patient develops 
salivation, soreness of the gums or gangrenous ulcers in the mouth, 
throat, jaws, palate, or cheeks, which last for a long time. 

When the poisoning results from vaginal douches, the nausea 
and vomiting are absent, but the patient suffers principally from 
diarrhoea with serous or bloody stools which last for weeks, followed 
by gradually developing soreness of the gums and ulceration of 
the jaw. 


Treatment 


1. The antidote for mercury poisoning is white of egg, milk, 
or flour. These substances contain albumins, which combine 
with the mercury, forming an albuminate of mercury, and thus 
prevent the poisonous effects. About one egg should be given 
for every 4 grains of bichloride of mercury or other preparation 
taken. 

2. Opium or morphine is given to check the diarrhoea, and to 
keep the patient quiet. 

3. The collapse is treated with heart stimulants such as caf- 
feine, atropine, strychnine, etc. 

4. The nephritis is treated by a low protein diet and by the 
usual medical procedures for this disease. 


ge arations. — 
often tale ice bags of mercury Neue developing an, 
ous effects. 


Symptoms 


The floes are the symptoms of excessive mercury action: a. 

1. Profuse flow of saliva, and a metallic taste in the mouth. * a 
This is soon followed by: 
2. Soreness and bleeding of the gums, later ulcerations of the 
ae gums, mouth, or throat, loosening of the teeth, and even destruc- 
tion of the bones of the jaw. The breath has a very foul odor 
from the destroyed tissue. } 

3. Diarrhoea, often with bloody stools. A 

4, Anaemia. : ¥ 

5. Loss of weight. 

6. Scanty urine. 

7. Paralysis of the hands or feet with “‘ drop-wrists ” or “ drop- 
feet,” may occasionally result. 


. 


Treatment 


1. Stop the administration of mercury. 

2. The soreness of the gums is best relieved by a potassium 
chlorate mouth wash or a tannic acid mouth wash. The gums 
are often painted with tincture of myrrh. 

3. The diarrhoea is best checked by opium. 


Uses 


Mercury preparations are used principally : 

1. As a specific for syphilis, principally for the first and second 
stages. 

2. Many of the preparations are excellent antiseptics. 

3. Some of the preparations are excellent purgatives. 

4. Mercury is said to have a very beneficial effect in relieving 
acute infections of the serous membranes, such as pleurisy or 
peritonitis. It also reduces enlargements of lymph glands. 

5, As a diuretic. 


SPECIFIC DRUGS 495 
Administration 


1. Mercury is occasionally given by mouth but it is now prin- 
cipally given by deep injections into the muscles. The preparation 
is usually injected into the muscles of the buttocks, which are 
then rubbed very thoroughly to accelerate absorption. 

2. For absorption from the skin, mercury is applied by 
“rubbings ” or inunctions in the form of an ointment. The oint- 
ment is thoroughly rubbed on the skin for six days, every day 
on a different region of the body; thus, one day on the arms, 
another day on the forearms, the thighs, the legs, the back, etc. 
On the seventh day the patient is given a bath to remove the 
ointment from the skin; and then the course is begun again. 

In giving mercury inunctions, the nurse should protect her 
hands with leather gloves, as otherwise she herself may absorb 
the drug, and develop poisonous effects. 

Mercury is also given for absorption by the skin, in the form 
of vapor. The patient sits in a closed cabinet over a lamp con- 
taining burning calomel. The fumes thus generated are absorbed 
by the skin. Some mercury preparations are frequently given 
by mouth. 

PREPARATIONS 

Bichloride of mercury is used as an antiseptic (see page 56). It is 
occasionally given by mouth in 0.0012-0.006 Gm. (gr. 345-345) doses. 

Calomel, Blue Mass, and Mercury with Chalk are used as purgatives 
(see pages 200, 201). 

Yellow Mercurous Iodide (Protoiodide of Mercury) 


(Hydrargyri Iodidum Flavum) 0.008-0.06 Gm. gr. $-1 
Red Mercuric Iodide (Biniodide of Mercury) 

(Hydrargyri Iodidum Rubrum) 0.0012-0.006 Gm. gr. sy-is 
Solution of Arsenous and Mercuric Iodide 0.06-0.3¢.c. m. i-v 


(Liquor Arseni et Hydrargyri Iodidi) 
(Donovan’s Solution) 


This contains 1% each of arsenic iodide and the red mercuric iodide. 


For Local Use 
Mercurial Ointment (Blue Ointment) (Stronger Mercurial Ointment) 
(Unguentum Hydrargyri Fortius) 

This is made by thoroughly rubbing together mercury, oleate of 
mercury, lard, and suet. It is used principally for inunctions. 
Ointment of Yellow Mercuric Oxide 
(Unguentum Hydrargyri Oxidi Flavi) 

This now contains 1% of yellow oxide of mercury, formerly 10%. 
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Ointment of Red Mercuric Oxide 
(Unguentum Hydrargyri Oxidi Rubri) 
This contains 10% of red oxide of mercury. 


Ointment of Ammoniated Mercury 
(Unguentum Hydrargyri Ammoniati) 
This contains 10% of ammoniated mercury. 
Ointment of Mercuric Nitrate (Citrine Ointment) 
(Unguentum Hydrargyri Nitratis) 
This contains 7% of mercuric nitrate. 
Black Wash 
(Lotio Hydrargyri Nigra) 

This consists of 4.0 Gms. (3i) of calomel to 500 c.c. (1 pt.) of lime 
water. It is used principally as an external application. 
Yellow Wash 
(Lotio Hydrargyri Flavi) 


This consists of corrosive sublimate 2.0 Gms. (34) to 500 c.c. (1 pt.) 
of lime water. It is used principally as a local application. 


For Injection 


Mercuric Salicylate 0.003-0.008 Gm. gr. sy -4 
(Hydrargyri Salicylas) 
For intramuscular use 0.06 Gm. gr. i 


This preparation contains 54 to 59% of mercury and is commonly 
used, especially for intramuscular injections. For these injections, 
a 10% solution in water or liquid paraffin is used, of which 0.6 c.c. (m. x) 
is injected deep into the gluteal muscles every fourth day. 


Nrw anp NONOFFICIAL PREPARATIONS 


Mercuric Succinimide 0.01-0.015 Gm, gr. @-t 
(Hydrargyri Succinimidum) 

This is used principally for intramuscular injections but it is not 
irritating. A 24% solution is used, of which 0.5-1.0 c.c. (m. viii-xv) 
are injected daily. 

It also comes in hypodermic tablets, each containing 0.003-0.006 
Gm. (gr. 39-75). 

Mercurol 0.03-0.12 Gm. grs. $-il 
(Hydrargyri Nucleinas) 


This is a compound of mercury with nucleic acid, an acid contained 


in yeast. It is said to have a special value as an antiseptic and specific 
for syphilis. 
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Mergal one capsule 0.015 Gm. er. + 


This is a mixture of mercuric cholate and albumin tannate put up in 
capsules. Each capsule contains 0.05 Gm. (gr. 2) of mercuric cholate. 


Mercuric Benzoate 0.015-0.03 Gm. gr. +-4 
(Hydrargyri Benzoas) 


This has been used principally as a specific for syphilis and is given 
hypodermically in 1 to 24% solutions. 


Mercury Cacodylate 0.03 Gm. gr. 4 
(Hydrargyri Cacodylas) 

This is a compound of mercury and cacodylic acid, an arsenic com- 
pound which comes in ampoules. It is given intramuscularly for 
syphilis. 


Bichloridol 0.015-0.12 Gm. grs. 4-1 


This is a mixture of bichloride of mercury with a fat, palmitin. It 
is slowly absorbed and therefore does not produce poisonous symptoms 
readily. It comes in a large gelatin “ collapsule.” It is given in- 
tramuscularly and intravenously. : 


Mercurosal 0.05-0.1 Gm. grs. 8-if 


This is a compound of mercuric acetate and silcylacetic acid, used 
principally for syphilis. It is not as poisonous as bichloride of mercury. 
It comes in large gelatin capsules. It is given intramuscularly and 
intravenously. 


Calomelol 
Colloidal Calomel 
(Hydrargyri Chloridum Mite Colloidale) 


Calomelol is a preparation of calomel combined with albuminoids, 
and is said to act more efficiently, not to gripe as much, and to be less 
poisonous than calomel. It is used as a dusting powder and as an 
ointment. 


Mercurialized Serum 

This is a solution of bichloride of mercury in normal horse serum 
diluted with physiological salt solution. It is used in the treatment 
of syphilis of the nervous system and is given by direct injection into 
the spine in doses of 30 ¢c.c. after the removal of a similar quantity 
of fluid from the spine. This contains bichloride of mercury gr. =5, 
which may be increased to gr. 54. It is also given intravenously in 
2 c.c. of normal salt solution containing gr. 35 of bichloride of mercury. 


THE IODIDES 


The iodides are salts formed by the action of an alkali, such as 
sodium, potassium, or ammonium, on hydriodic acid, an acid 


~ are no poeeabe effects. 


Appearance of the Patient — " 
After a single dose of one of the iodide salts is given, exe 


for its slightly metallic salty taste, a slight burning pain in [ 
stomach, and perhaps some slight nausea for a few minutes, there 


If the iodides are given continuously for some time, however, ae 
the secretions are all increased, the pulse is somewhat faster _ 
and softer, the patient passes more urine and feels much better. _ 

Prolonged administration of the iodides to a patient suffering 
from any manifestation of syphilis, especially any symptoms of 
the third stage, causes a gradual disappearance of these symp- 
toms, and in a very short time the patient feels entirely well — 
again. For example, if the patient has a syphilitic uleer in any 
region of the body, the ulcer gradually heals. A syphilitic par- 
alysis when treated with an iodide preparation soon disappears, 
and the patient can move the paralyzed extremity perfectly 
well again. 


ACTION 
Internal Action 


In the Mouth. The iodides have a characteristic salty metallic 
taste. 

In the Stomach. They slightly increase the secretions, and 
occasionally cause nausea, and slight discomfort. The intestines 
are not usually affected by the iodides. 


Action after Absorption 


The iodides are very rapidly absorbed into the blood, from 
the stomach, intestines, and from all the mucous membranes, 
usually in about five minutes. After absorption, they act prin- 
cipally as a specific for syphilis. They also affect the secretions, 
the thyroid gland, newly formed tissues, the nutrition, and slightly 
the kidneys. 

Specific Action in Syphilis 


The most striking effect of the iodides is noticed in patients 
suffering from syphilis, especially from the symptoms of the 
third stage. These symptoms are the result of the formation of 
areas of round cells (gummata) in various parts of the body due 
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to the presence in the blood of the Spirochaeta pallida. These 
newly formed areas of cells become fluid, and areas in some tissues 
and organs of the body are thus destroyed, producing various 
symptoms. 

Very soon after the treatment with the iodides is begun in such 
cases, the patient feels better, the particular manifestation of 
syphilis from which he may be suffering begins to improve, until 
finally he may be entirely well again. For example, if the patient 
is suffering from a syphilitic ulcer in any part of the body, this 
ulcer heals very rapidly after treatment with iodides. 

A syphilitic paralysis due to the formation of a gumma in the 
brain or spinal cord, when treated with iodides, soon disappears. 
The affected extremities regain their motion and the patient soon 
feels entirely well again. In a similar manner, a syphilitic con- 
dition of any organ of the body is cured. 

The iodides cure the third stage of syphilis, by causing the 
absorption of newly formed areas of round cells, or gummata, 
which cause the various symptoms. They probably destroy the 
spirochaetae which cause the disease. They are also specifics 
for other infections such as actinomycosis and sporotrichosis. 

Action on the Secretions. The iodides increase the secretions 
of all the mucous membranes and the secretory glands. The 
mucus from the nose and bronchi is increased, and becomes more 
fluid in character. The secretion of saliva, of milk, and the 
secretions of the other glands are also slightly increased. 

Action on the Thyroid Gland. Todine is a normal constituent 
of the thyroid gland and is necessary for the formation of its 
secretion. By providing this gland with more iodine its secre- 
tions are increased. As a result, it makes the pulse somewhat 
more rapid and causes a loss in weight. Goiter, a form of en- 
largement of the thyroid gland which occurs in certain moun- 
tainous and inland countries, is believed to be due to deficiency of 
iodine in the drinking water. 

Continued use of iodine or iodide preparations often reduces 
goiters. 

Action on Nutrition. The iodides increase the nutrition of the 
tissues and hasten the excretion of waste products. The effect is 
probably due to the increased secretion of the thyroid gland. 

Effect on Newly Formed Connective Tissues. The iodides are 
used to increase the absorption of newly formed connective tissue 
and old scar tissue in any organ of the body. They are frequently 
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cirrhosis of the liver, etc. 

Newly formed connective tissue cells are small round ele 
which resemble the round cells found in gummata. These cells 
may therefore be affected by the iodides in the same way as the 
gummata or round cell formations of the third stage of syphilis, 
or as a result of the increased secretion of the thyroid gland. 

Accumulations of serum in the chest (pleurisy with effusion) 
or in,other parts of the body, are more rapidly absorbed when 
iodides are given. 

Action on the Circulation. Iodides do not_usually affect the 
pulse. They occasionally make the pulse somewhat more rapid 
and they are used to lower blood pressure but not effectively. 
The effect may be due to the increase in the secretion of the thyroid 
gland. 

Excretion 

The iodides are eliminated from the body in the urine, mainly 
as iodides, usually within twenty-four hours. In the body, the 
iodine is separated from the iodide salts, which is then excreted 
in all the secretions of the secretory glands and mucous mem- 
branes. The mucus of the nose and the bronchi, the saliva, the 
milk, the hair, all contain iodine. 


Idiosyncrasies 


In some individuals small doses of the iodides often cause 
poisonous effects. 
Poisonous Effects 


The iodides do not cause acute poisoning. Since they are 
excreted more slowly than they are absorbed, after prolonged 
administration, chronic poisoning or iodism frequently results 
from the accumulation of some of the drug in the body. These 
cumulative symptoms occasionally occur in some individuals 
from very small doses. 

The symptoms of iodism are due to the excretion of the iodine 
by the various mucous membranes. They are not so apt to 
occur in syphilitic patients. 


Cumulative Symptoms of * Iodism ” 
The first symptom of excessive iodide action is: 


1. Profuse secretion of mucus from the nose (coryza) and sneez- 
ing, which is soon followed by: 


77° is: 
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used for this effect in arteriosclerosis (hardening of the pies: He 
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Red, swollen eyelids with excessive flow of tears. 
Frontal headache. 
Cough, with profuse expectoration of mucus. 
Increased flow of saliva. 
. Skin eruptions, such as areas of redness, or small pustules 
on “i face, back, shoulders, or thigh (acne). Occasionally eczema 
or hives occurs. 

7. The pulse is often rapid and a slight rise in temperature may 
occur. 

8. Nausea and diarrhoea occasionally occur. 

9. Weakness, loss of weight, and pains in the joints occasion- 
ally result from continued use. 


> Ore 02 


Treatment 


When the iodides are stopped, the symptoms usually disappear. 


Uses 


The iodides are used principally for the following conditions : 


1. As a specific for the third stage of syphilis. In syphilis, the 
treatment must be continued for about three years, even if the 
patient has no symptoms, otherwise recurrence of symptoms or 
new syphilitic manifestations may occur. 

2. To absorb connective tissue in chronic diseases characterized 
by the formation of connective tissue in various organs and tissues 
of the body. For example, in arteriosclerosis (thickening of the 
blood vessels by the formation of connective tissue in their walls), 
cirrhosis of the liver, or the formation of connective tissue in the 
liver, chronic nephritis or the formation of connective tissue in 
the kidneys, etc. 

3. To increase the absorption of inflammatory swellings of 
the glands and other tissues, and to absorb fluids in the chest. 

4. To increase the secretions of the mucous membranes, such 
as those of the bronchi, the nose, etc. 

5. Iodine preparations are used in the treatment of goiter, 
especially in districts where goiter is prevalent. ‘They are given in 
the form of an iodine salt, iodized chocolate, and standard prepara- 
tions such as Lugol’s solution. The latter preparation is also 
used in the treatment of Exophthalmic goiter. 


“spirit cae ammonia, or sehr ered spirit Of SarBa 
cinnamon water, to disguise the unpleasant taste. I 
ally given in pills or capsules. 


= PREPARATIONS 


a Potassium Iodide 0.3-1.0 Gm. grs. V-XV_ 
(Potassii Iodidum) In syphilis it may be given up to 4.0 Gms. (aie 


This is the most efficient and most commonly used preparation. : 
It comes in a 50% or a saturated (100%) solution. ~ a 


Sodium Iodide 0.12-1.3 Gm. ers. li-xx 
(Sodii Iodidum) ie 
Ammonium Iodide 0.12-1.0 Gm. evs. i-xv te 
(Ammonii Iodidum) ° 
Strontium Iodide 0.3-1.0 Gm. grs. V-XV 
(Strontii Iodidum) . 
Diluted Hydriodic Acid 0.3-0.6 c.c. ~, Me. Vox 


(Acidum Hydriodicum Dilutum) 

This contains 10% of hydriodic acid. 
Syrup of Hydriodic Acid 2.0-8.0 c.c. 34411 . 
(Syrupus Acidi Hydriodici) 

This contains 1% of hydriodic acid. 


Compound Solution of Iodine (Lugol’s Solution) 0.06-0.8¢.c. m. i-xii 
(Liquor Iodi Compositus) 


This contains 5% of iodine dissolved in a 10% potassium iodide 
solution. It is used in the treatment and prevention of goiter, and 
in the treatment of Exophthalmic goiter. It is often given in larger 
doses than above (as much as 3.0 c.c. (m. xlv)). 


Calcium Iodide 0.6 Gm. grs. x 
(Calcii Iodidum) 


This comes in 5 c.c. ampoules for intravenous use. 
Calcium and Mercuric Iodide 


This comes in 20 ¢c.c. ampoules for intravenous use, each ampoule 
containing calcium iodide 0.6 Gm. (grs. x) and mercuric iodide 0.015 
Gm. (gr. 4). 


Iodized Fats 


The following preparations consist of combinations of the iodides 
with various fats. These are digested in the intestines and the iodine 
is absorbed and deposited in the fat tissues where it is gradually given 


f to us produced and toxic sym 
e€ Hot. so Sent on occur, : 


a Aajoain | or Calioben 1.0-3.0 Gms. grs. xv-xlv _ 


Calcium Monoiodobehenate 
Ferro Sajodin or Ferioben 


This contains 24% of iodine and 5% of iron. It comes in tablets, 
each containing 0.5 Gm. (grs. viii). It is given in doses of 1-2 tab- 


— lets. 


Riodine 0.4-1.2 Gm. grs. vi-xviii 
This is a 66% solution in oil, of an iodine preparation of castor oil 
which contains 17% of iodine. It comes in capsules, each containing 
0.2 Gm. (grs. ili). 1 
Iodipin 0.2-0.6 Gm. grs. lii-x 

This is a compound of iodine and sesame oil. It is given hypoder- 
mically from a 10-25% solution or in capsules. 
Iodized Poppyseed Oil (Dubois’ Iodoleine) 

This is a combination of poppyseed oil and iodine. It contains about 
26% iodine. It is warmed and injected intramuscularly. It also 
comes in capsules and ampoules. 

Lipoiodine 
This is a complex organic iodine salt containing a complex iodine 


_ fatty substance containing 41% of iodine. It comes in.tablets, each 


containing 0.3 Gm. (grs. v). 


Lipoiodol 

This is iodized poppyseed oil containing 39 to 41% of iodine. It is 
opaque to the X-Ray and is therefore injected into the spinal canal, 
the brain, the kidneys or the lungs when taking X-Rays of these 


_ organs, to outline their shape. 


Iodostarine 
This contains 471% of iodine and is prepared by combining iodine 
with tariric acid, a substance obtained from a certain fruit. The dose 
is from 0.3-2.0 Gms. (grs. xx). It also comes in chocolate tablets. 
It is used to prevent and to reduce goiter in regions where it is prev- 
alent. 
Protein Preparations 


Casein Iodine (Iodocasein) 0.3-1.3 Gms. grs. V-xx 
This is a compound of iodine with milk casein. Itis quickly digested 

in the intestinal tract, liberating iodides. 

Iodalbin 0.3-0.6 Gm. grs. V-x 


This is a compound of iodine and the albumin obtained from blood. 
It contains 214% of iodine. It is digested in the intestines, from which 
the iodine is absorbed. 
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‘Other Preparation 
Calcidin 0.02-0.06 Gm. gr. $i 


This contains 15% of available iodine, calcium, and ears Itis used | 
to prevent goiter in goitrous districts. Itis also combined with licorice 
as a cough medicine. 

Siomine or Hexamethylenamine Tetraiodine 


This is a complex chemical substance containing 784% of iodine. 
_ It is separated into urotropine and iodide. It may cause irritation 
of the bladder and bloody urine, due to the urotopine. 


For Local Use 
Potassium Iodide Ointment 
(Unguentum Potassii Iodidi) 
Iothion or Iopropane 
This is a complex chemical substance containing 77-80% of iodine, 


It is readily absorbed from the skin and is used as local applications 
on the skin in 25-50% ointments. 


SALVARSAN OR ARSPHENAMINE 


Salvarsan, arsphenamine, arsenobenzol, or ‘‘ 606 ”’ is a complex 
organic arsenic salt. It is a yellow powder which comes in a 
sealed glass tube together with nitrogen gas, since it is readily 
changed by the oxygen of the air. 


ACTION 


Salvarsan is a specific for all stages of syphilis. It combines 
with, and destroys, the Spirochaeta pallida, the organism which 
causes the disease. In a few weeks after the administration of 
the remedy, there is a remarkable and prompt disappearance of 
all the symptoms of the disease, such as the initial sore, the rash, 
the mucous patches, and the other manifestations. The patient 
is not considered cured, however, until the examination of his 
blood shows that he is free from the disease. The administration 
of the remedy is therefore repeated at weekly intervals. 

Salvarsan is used in conjunction with, or followed by, the usual 
two-year course of treatment with mercury and iodides. 

The symptoms of the third stage of syphilis frequently return 
as long as twenty years after the original infection. The patient 
should therefore be observed at frequent intervals after he is 
apparently cured and his blood tested. If any symptoms or the 


blood test indicate the presence of syphilis, the treatment should 
be started again. 
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Salvarsan has also been used with success in the treatment of 
malaria and other infectious diseases resulting from the circula- 
tion in the blood of parasitic organisms, such as those of relapsing 
fever, frambesia, and Vincent’s angina. It has also been used in 
chorea (St. Vitus’ dance). 

Excretion. Salvarsan is eliminated in the urine, bile, and stool. 
After an intravenous injection it begins to be eliminated in a few 
minutes and the excretion persists for four days. The urine is 
generally examined after each injection to determine whether 
there has been any kidney irritation. 


Administration 


Salvarsan is usually given by direct injection into the veins. 

The ampoule containing the salvarsan is wiped off with alcohol 
and the neck is filed and broken off. The powder is then put into 
a sterile glass-stoppered bottle. Sterile distilled water is now 
added and the powder is dissolved by shaking the bottle. A few 
drops of a 15% sodium hydroxide solution is then added drop by 
drop, until the fluid becomes cloudy. When a few drops more 
are added, the cloudiness clears up. It is usually necessary to add 
about 3 or 4 drops of the sodium hydroxide solution for every 0.1 
Gm. of salvarsan. The mixture is then diluted by adding about 
30 c.c. of sterile water for each 0.1 Gm. of salvarsan used. The 
salvarsan solution is now ready for administration and is poured 
into a glass apparatus and allowed to run into the vein very slowly 
through a rubber tube and intravenous needle. Some physicians 
prefer to inject salvarsan into the veins with a large syringe, using 
much smaller quantities of fluid. Salvarsan is also given by deep 
injections into the muscles. 

Neosalvarsan is dissolved in sterile, distilled water, about 25 c.c. 
being used for every 0.1 Gm. of the drug. 

It is given like salvarsan, by injection into the veins (intra- 
venously), or into the muscles (intramuscularly). 

Neosalvarsan is only half as strong as salvarsan. It is given in 
larger doses and does not have to be neutralized with an alkali. 

Both salvarsan and neosalvarsan are sometimes given by rectum 
in suppositories. 


Swift Ellis Method 


This method consists of injecting into the spinal canal the 
serum of the patient after he has received a salvarsan injection into 


This is allowed to clot and is hen aaned on ice for tw our 
hours. When the blood has clotted entirely the serum is removed 

with a pipette. A 40% solution is then made of this serum by | 
adding 12c.c. of the serum to 18c.c. of normal salt solution. 
The solution is now heated for about half an hour to a temperature — 
of about 50°C. and is then injected into the spinal canal after — 
removing the same quantity of fluid. 


Poisonous Symptoms ~~ a 


In some cases the injection of salvarsan is followed by poisonous 
or untoward symptoms. They are of three different types: 
(1) immediate symptoms; (2) early symptoms; (8) late symptoms. 

Immediate Toxic Symptoms. The following symptoms may ~ 
occur immediately after the injection : 

A taste resembling ether. 
Nausea and vomiting. 
Flushing of the face ; sometimes pallor. 
Redness of the conjunctiva of the eye. 
Swelling of the tongue and eyelids. 
A feeling of anxiety. 
Profuse perspiration. 
Occasionally, severe lumbar pain develops during the injec- 
tion ahah disappears in a quarter to a half hour. 
9. Sometimes coughing, shortness of breath, and cyanosis 
develop. 
10. The pulse may become full and weak. 


Se ee 


In severe cases the patient may develop collapse and become 
unconscious. 

These symptoms are treated by injections of epinephrine, or 
adrenalin, or atropine. 

Early Toxic Symptoms. The following symptoms may develop 
within a quarter of an hour after the injection: 
Chill. 
Fever. 
Headache. 
Nausea and vomiting. 
Diarrhoea. 


al 
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ace ae severe pain. in the legs develop in a half hour to 


_ twenty-four hours. 


Late Toxic Symptoms. The barge symptoms may occur 
several days after the injection: 


1. Headache. 

2. Weakness. 

3. Severe vomiting. 

4. Twitchings of the muscles or convulsions. 
5. Jaundice, followed by fever. 

6. Suppression of urine. 

7. Haemorrhages into the skin. 

8. Coma, and death in a few days. 


These symptoms are treated by injections of sodium thio- 


sulphate. 


_ Skin Reactions. In some cases various rashes develop: urti- 


caria or hives, or areas of redness which subside in a day or two. 


Sometimes the syphilitic rash becomes markedly reddened 
(Jarish-Herxheimer Reaction). 


PREPARATIONS 


Arsphenamine or Salvarsan ‘ 606” 0.3-0.6 Gm. grs. V-x 
Arsphenolamine hydrochloride 
(Diaminodihydroxyarsenobenzene) 

This contains about 31% of arsenic. 
Neosalvarsan or Neoarsphenamine 0.6-0.9 Gm. grs. X-xiv 
Sodium Salvarsan or Sodium Arsphenamine 

This is a preparation which does not have to be neutralized with an 
alkali. 
Silver Salvarsan or Silver Arsphenamine 0.1-0.3 Gm. grs. id-v 

This is a combination of silver and arsphenamine containing 20% 
arsenic and 15% silver. It is believed to be a better preparation than 
salvarsan, since it combines the silver and the arsenic. -In overdoses 
it may cause poisonous symptoms, such as swelling and a dark color 
of the skin, due to the silver (argyria). It is given dissolved in 5 c.c. 
of warm distilled water. 


Sulphur Arsenol or Sulpharsphenamine 0.06-0.6 Gm. gr. i-x 


This is a compound of sulphur and arsphenamine which contains 
19-24% of arsenic. It is about 14 times as strong as arsphenamine, 
but is slowly absorbed; it does not cause poisonous symptoms and 


ae ba ia 
does not decompose when expo ie fs 
ically as well as intramuscularly and intravenously. — 4 
Salvarsan is made by different firms under the followies name S. 


Arsaminol 

Arsenobenzol 

Diarsenol 

Arsphenolamine S (Neosalvarsan) 


SODIUM THIOSULPHATE 


This is a substance which is used for the symptoms of arsenic poison- 


ing following the injection of salvarsan, and especially for the swelling 


of the skin. It is used for other skin diseases, such as poison ivy, 
dermatitis, etc. It comesin ampoules containing 0.6, 0.75, or 1.0 Gm., 
and is given intravenously. 


BISMUTH PREPARATIONS 


Bismuth compounds have recently been used in the treatment — 


of syphilis with fairly good results. The effects are somewhat 
better than mereury but not as good as salvarsan. The treatment 
is usually given in conjunction with salvarsan or mercury, or when 
these remedies fail or when patients cannot tolerate them. Poison- 
ous effects similar to mercury poisoning may occur. The prepara- 
tions of bismuth tartrate are principally used and are given 
intramuscularly. 
PREPARATIONS 
Potassium Bismuth Tartrate 0.1-0.2 Gm. grs. id-iii 


This comes in ampoules for intramuscular use. 


Bismudol 0.2 Gm. grs. ili - 


This is phenyl formitate of bismuth, which comes in “ collapsules ” 
for intramuscular injection. 


SALICYLIC ACID AND THE SALICYLATES 


Salicylic acid is a white crystalline powder which is made chem- 
ically by the action of sodium hydroxide (caustic soda) and car- 
bonic acid, on carbolic acid. 

The salicylates are salts formed by the combination of an alkali 
with salicylic acid. For example, sodium salicylate is formed 
when salicylic acid is combined with sodium. Various other 
salts are made in a similar way. Methyl salicylate is formed by 
the combination of an organic chemical substance, such as methyl 
alcohol, with salicylic acid. 
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Many salicylates are found in various plants. For example, 
methyl salicylate is found in the oil of wintergreen or oleum 
gaultheriae, and in the oil of sweet birch, oleum betulae. 

There are many new artificial preparations made chemically 
from salicylic acid or its salts, some of which, such as aspirin, 
are extensively used. 


Appearance of the Patient - 
About 15 minutes after an average dose of salicyclic acid, or 


one of the salicylates is given, the patient complains of a slight 


burning pain in the region of the stomach, and possibly of a slight 
feeling of fullness in the head. Soon he sweats profusely, and the 
temperature is lowered 1 or 2 degrees, particularly if there is 
fever. The pulse may be somewhat faster and stronger, unless a 
large dose has been given, when it may be slightly slower and 
weaker. The breathing 1 is usually somewhat more rapid, and the 
patient passes more urine. 

If the patient is suffering from acute articular rheumatism, the 
pains and swellings around the joints are gradually relieved. 


ACTION 


Local Action. Salicylic acid and the salicylates are antiseptics. 
They also soften the epidermis or hard layer of the skin when 
directly applied. On mucous membranes they cause irritation 
and superficial corrosion. 


Internal Action 


In the Mouth. They have a peculiar salty, sour, or mawkish, 
nauseating taste. 

In the Stomach. Salicylic acid and the salicylates increase the 
secretions. If given when the stomach is empty, they are apt to 
cause burning pain in the stomach, occasionally nausea, and 
possibly vomiting. 

In the Intestines. They have an antiseptic action, checking 
the growth of bacteria. 


Action after Absorption 


Salicyclic acid and the salicylates are rapidly absorbed from the 
stomach and intestines, usually in about 15 minutes. After 
absorption, they affect the temperature, the sweat glands, the 
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Specific Action in Rheumatism 


Salicylic acid and the salicylates are used principally as specifics — 
for acute articular rheumatism. 

Acute articular rheumatism is a disease characterized by pain, ht. 
redness, and swelling of the various joints of the body, associated _ 
with high temperature. The disease begins in one joint, and — 
then affects many of the others, often involving one joint after | 
another. Its cause is unknown, though it is probably an infectious — 
disease. 
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Effect of Salicylates 


When any of the salicylates are given regularly for some time _ 
to a patient suffering from acute articular rheumatism, the pains 
become lessened in a few days, the redness and swelling of the 
joints are diminished, the temperature subsides, and the patient 
soon gets well. 

Many cases are improved by some preparations of the salicylates 
more than by others. Other cases are not improved at all by any 
of them. Chronic rheumatism does not respond so readily to 
treatment with the salicylates. 

Effect on Temperature. The salicylates reduce the tempera- 
ture several degrees in fevers, because of the increased elimina- 
tion of heat which results from the profuse sweating and dilated 
blood vessels of the skin. The temperature begins to go down in 
fifteen minutes, and stays down for about six hours. The normal 
temperature is not affected, however. 

Actions on the Secretions. The salicylates increase the secre- 
tion of sweat. About fifteen minutes to a half hour after a dose 
of one of the salicylates is given, the patient is usually covered 
with profuse perspiration. The salicylates are said to increase 
the flow of bile. 

Action on the Circulation. The salicylates have very little 
effect on the heart and circulation. 

The blood vessels of the skin are usually dilated, so that the 
skin is flushed. 

Action on the Kidneys. The salicylates increase the secretion 
of urine. They act as antiseptics along the urinary organs, and 
make the urine more acid in reaction, due to increasing the 
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also increase the elimination 


<r Excretion 


The salicylates are eliminated from the body as salicyluric acid, 
_ mainly in the urine; usually in several hours. They are also Vc 
excreted in the perspiration, milk, and bile. rs 


et = Poisonous Effects . | ao 
E.- Large doses of salicylates often cause quite alarming symptoms, 

e, _ especially if used for a long time, but they are rarely fatal. The 
symptoms resemble those of quinine poisoning. 

r ‘ 


Symptoms 


Overdoses of salicylates cause the following symptoms : 

1. Buzzing and noises in the ears, and a feeling of fullness in 
the head. 

2. Deafness. 

3. Dimness of vision. 

4. Profuse perspiration. 

5. Feeling of warmth all over the body. 

6. Occasionally nausea and vomiting. 

In severe cases besides these symptoms there are usually : 

7. Dyspnoea: rapid, irregular, deep, and labored breathing. 

8. Collapse: (slow or rapid, weak pulse ; subnormal tempera- 
ture; cold, moist skin, etc.). 

9. Unconsciousness. 

10. Occasionally the patient becomes delirious or even maniacal, 
and seems to see various objects about him (hallucinations of 
sight), or he seems to hear voices (hallucinations of hearing). 

Death has rarely resulted from salicylate poisoning. 


Treatment 


1. If the drug is stopped, the symptoms usually disappear in 


a few days. 
2. Caffeine, strychnine, or other heart stimulants are usually 


given if the pulse is weak. 


Administration 


Salicylic acid or the salicylates, are best given in capsules, 
tablets, or in a small quantity of milk, water flavored with pepper- 


mint or wintergreen, 
after meals. 

They are best given with a double quantity of sodium ie 
ate to overcome the pain in the stomach, or the nausea and v 
ing which may result from the rapid formation of salicylic ac 
in the stomach. i 

They are frequently given by injection into the veins. 


PREPARATIONS 
Salicylic Acid 0.3-2.0 Gms. _. gis: Va 
(Acidum Salicylicum) 


This is more readily dissolved in hot water! and for local use in a 
solution of boric acid or borax. 
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Sodium Salicylate 0.3-2.0 Gms. grs. V-XXx 
(Sodii Salicylas) ‘4 
This is more soluble than the salicylic acid and is not so apt to upset — 
the stomach. It also comes in 10.0 e.c. ampoules for intravenous 
injection. Each ampoule contains 1.3 Gms. (grs. xx) sodium salicylate. 


Lithium Salicylate 0.3-2.0 Gms. gis. V-Xxx 
(Lithii Salicylas) 

Ammonium Salicylate _ 0.3 Gm. grs. Vv 
(Ammonii Salicylas) : 

Strontium Salicylate 1.0 Gm. grs. xv 
(Strontii Salicylas) 

Oil of Wintergreen 0.38=1.0 c.e. m. V-Xv 


(Oleum Gaultheriae) 

This is a volatile oil obtained by distilling Gaultheria procumbens or 
wintergreen. It contains 90% of methyl salicylate and is given in an 
emulsion or in capsules. It acts like the salicylates, but it occasionally 
causes nausea and vomiting. It is frequently used as a local appli- 
cation. 


Oil of Sweet Birch 0.3-1.0 c.c. m. V-xXv 
(Oleum Betulae) 

This is made by distilling the bark of Betula lenta or birch bark. 
Methyl Salicylate 0.3-1.0 Gm. ers. V-XV 
(Methylis Salicylas) 

This is artificial oil of wintergreen. It is contained in oil of winter- 
green and in oil of sweet birch. 

Salicin 0.3-2.0 Gms. grs. V-XXX 
(Salicinum) 

Salicin is a glucoside obtained from the bark of various species of 

willow and poplar trees. It is changed to salicylic acid in the body. 


It has a very bitter taste and is not as reliable in its effect as other 
preparations of salicylates. 


a ae 


SPECIFIC DRUGS 513 


Acetylsalicylic Acid 0.3-1.0 Gm. grs. V-Xv 
(Acidum Acetylsalicylicum) 
Aspirin 

This is a compound made chemically from salicylic acid. It is 
absorbed in the intestines and then acts like salicylic acid, but because 
it is very slowly absorbed, its effects are more lasting. It is not so 
apt to cause poisonous effects. It is commonly used to relieve neural- 
gic pains and colds. 


Salol 0.3-2.0 Gms. STS. V-XXx 
(Phenylis Salicylas) 


Salol is a tasteless powder which is decomposed by the steapsin of the 
pancreatic juice in the intestine into salicylic and carbolic acids. 
The salicylic acid is absorbed into the blood from the intestines, and 
it then produces the same effects as the salicylates. It is frequently 
used as an intestinal and urinary antiseptic. Symptoms of carbolic 
acid poisoning occasionally result from the carbolic acid which is 
formed in the intestines. 


Salicylic Acid Ointments 


These usually contain from 2 to 20% of salicylic acid and are prin- 
cipally used to soften and remove corns. Many salves and plasters 
used for removing corns consist principally of salicylic acid. 


New anp NoNnorriciAL PREPARATIONS 


Novaspirin or Salicitrin 0.3-1.0 Gm. grs. V-XV 
(Methylene Citrylsalicylic Acid) 


This acts like aspirin but is said not to upset the stomach. 


Diaspirin 1.0 Gm. grs. XV 
Succinyl Disalicylic Acid 
Ethyl Salicylate (Sal Ethyl) 0.3-0.6 c.c. yx 


(Aethylis Salicylas) 
This is similar to methy] salicylate, and is said not to cause poisonous 
symptoms. 


Sodium Salicylate and Guiacol 

This comes in 5 c.c. ampoules and contains sodium salicylate 1.0 Gm. 
(grs. xv) and guiacol 0.12 Gm. (grs. ii) in Ringer’s solution. It is given 
intravenously in the treatment of acute rheumatism and gout. 


Mesotan or Ericin 

This is an oily fluid made from salicylic acid (methyl oxymethyl 
salicylate). It acts like the oil of wintergreen and is applied to the 
skin in an equal part of olive oil. 
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This resembles salol aie seid ion. It is c 
to salicylic acid, and acetylparamidophenol, whi 
It is therefore safer than salol. 


Saloquinine 0.5-2.0 Gms. ’ x 
This is a compound of quinine and palieane acid, quinine salicyla € 

It combines the action of both. 

Saloquinine Salicylate 1.0 Gm. grs. xv 

' This acts like saloquinine. om 

Quinisal 0.25-0.5 Gm. grs.iv—vili 

(Quinine Bi Salicylosalicylate) = 


This is a complex chemical substance. It is used to combine the 
action of quinine and salicylates for tonsillitis, influenza, rheumatism, _ 
and neuralgia. \ 


Spirosal : 

Monoglycol Salicylate » 
This is absorbed from the skin and acts like salicylic acid which it 

forms in the body. It is applied on the skin in solutions containing 

one part of the drug in three parts of alcohol or in eight parts of olive 

oil. 

Betol or Naphthol 

Naphtholis Salicylas 

Cresol 

Thymosalol 
Antipyrine salicylate, Phenocol salicylate, Salipyrine, Melubrin, are 

all used mostly to reduce fever, though they also act like salicylic acid 

which they form in the body. (See analgesic antipyretics.) 


These are preparations which act like salol. 


CINCHOPHEN OR ATOPHAN 


Cinchophen, atophan, or phenyleinchoninie acid, is a white, 
crystalline substance which is made chemically from various other 
complex substances. 

Action. Cinchophen or atophan has a specific action in acute 
gout. It relieves the pains around the joints very promptly and 
lowers the temperature. It increases the secretion of urine and 
the elimination of uric acid. Beneficial effects have also been 
obtained from its use in other chronic joint affections, such as 
rheumatism and sciatica. 

It is not a poisonous drug, and is therefore safer than colchicum, 
which was formerly the most commonly used drug in gout. 

It is given in water with sodium bicarbonate, acetate, or citrate. 


- PREPARATIONS 
ie Poa a 

_ Atophan or Cinchophen 0.3-1.0 Gm. grs. V-Xv 
_ Phenylcinchoninic Acid 

hae Novatophan or Neocinchophen  0.3-1.0 Gm. grs. V-Xv 
_ Chloroxyl 0.3-1.0 Gm. _ gis. V-XV 
This is the hydrochloride salt of phenylcinchoninic acid. 
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— Tolysin 0.3-1.0 Gm. grs. V-Xv 
This is a brand of neocinchophen. 


IODOXYBENZOATES 


Z Iodoxybenzoates are complex synthetic preparations of iodine 
:, and benzoic acid. They are used to relieve the pains of chronic 
_ arthritis and to improve the motion in the affected joints. They 
are given intravenously, by a high enema, or by mouth. When 
given intravenously, the preparations are dissolved in 100 c.c. of 
_ sterile physiological salt solution, taking 7-12 minutes to give the 
injection. The drug must be kept in a dry place away from direct 
sunlight as it is apt to explode. 


| Amiodoxyl benzoate -0.5-1 Gm. grs. viii-xv 
Ammonium Ortho Iodoxylbenzoate 0.5-1 Gm. grs. vili-xv 
(Oxoate) ‘ 
Calcium Ortho Iodoxybenzoate 0.5-1 Gm. grs. vili-xv 
(Oxoate B) (in capsules) 
Oxyl Iodide 0.2 Gm. grs. lll 


This is a compound of phenylcinchoninie acid (cinchophen) and 
iodine, containing 33% of iodine. It is used for arthritis and is given 
in plenty of water. It sometimes causes skin rashes. 


COLCHICUM (MEADOW SAFFRON) 


Colchicum is obtained from the seeds and underground stems of the 
meadow saffron or Colchicum autumnale, a small plant growing in 
Europe and England. The active principle is a substance called 
colchicine. 

Action 


When given internally, in moderate doses, colchicum irritates the 
stomach and intestines, causing nausea and vomiting and sometimes 
diarrhoea. It is slowly absorbed from the stomach. 

Colchicum relieves particularly the pains of acute gout, though it is 
not really a specific for that disease. It also increases the secretion 
of urine. 

Large doses make the pulse and breathing somewhat slower. 


Gene Rate ee isa 
and swelling of one or more ; 
and hands are particular! y affected, oe the pains 
night. The disease is said to be due to the deposit in the 
crystals of uric acid, which is a constituent of the urine. 


Poisonous Effects 


Colchicum is a very violent poison, small doses having caused death. 
An overdose of colchicum usually causes the following symptoms wit 
a few hours: 

1. Severe abdominal pain. 

2. Nausea, and continual profuse vomiting, which is accompanied 
by profuse secretion of saliva, tears, and mucus from the nose. 

3. Profuse diarrhoea, often with bloody stools. 

4. Scanty and bloody urine, or there may be no urine secreted at 
all. Occasionally the urine may be increased. ae 

5. Spasms of the muscles, even convulsions, followed by great — q 
muscular weakness, with slow movements and paralysis. ‘ 

6. Collapse: (rapid, thready pulse; slow and shallow breathing; © ; 
cold, moist skin). 
Death soon results from respiratory paralysis. | 


Treatment 

1. Give tannic acid preparations, to neutralize the colchicum. 

2. The stomach should be washed out. 

3. Protect the mucous membrane by white of egg, milk, etc. (demul- 
cents). 

4. Keep the patient quiet. 

5. The collapse is treated with stimulants, such as caffeine, strych- 
nine, ete. 

PREPARATIONS 


Colchicum Stems 


Extract of Colchicum 0.03-0.12 Gm. grs. $-li 
(Extractum Colchici Cormi) 


Colchicum Seeds 


The preparations of the seeds are principally used. 
Wine of Colchicum 0.6-4.0 e.c. m. x-Ji 
(Vinum Colchici Seminis) 


pee contains 10% of colchicum and is the preparation commonly 
use 


Fluidextract of Colchicum 0.12-0.3 @.¢. m. li-v 
(Fluidextractum Colchici) 

Tincture of Colchicum 0.3-1.0 c.c. mM. V-Xv 
(Tinctura Colchici) 

Colchicine (the active principle) 0.0005 Gm. ast 
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PIPERAZINE 


Piperazine is a chemical substance which 1s frequently used to re- 
lieve gout, and to dissolve stones in the kidney and bladder. Its 
use is based on the fact that it dissolves uric acid crystals, when 
added to them in a test tube. The use of this drug on patients does 
not corroborate this effect. It slightly increases the flow of urine, 

— however. 


PREPARATIONS 
Piperazine 0.3-0.6 Gm. grs. V—X 
(Piperazina) 
Lycetol 1.0-2.0 Gms. grs. XV-Xxx 
Dimethyl Piperazine Tartrate 
Sidonal or Piperazine Quinnate 1.0-1.3 Gm. grs. XV-XX 


(Piperazinae Quinnas) 


CIMICIFUGA (BLACK SNAKEROOT) 


Cimicifuga is obtained from the roots and underground stems of the 
Cimicifuga racemosa, an American plant which grows abundantly in 
shady woods. It is used as a bitter, to relieve gout and rheumatism, 
and occasionally to relieve nervousness. 


EMETINE 


Emetine is a white powder, the active alkaloid of ipecac. It 
was formerly used only to produce vomiting. 

Local Action. Emetine is an antiseptic. It is especially de- 
structive to amoebae, which are unicellular organisms, many 
species of which cause disease, particularly in the large intestine. 
Even a solution of 1 to 1,000,000 destroys amoebae. 

When given by mouth or hypodermically in large doses it causes 
nausea and vomiting, and diarrhoea. Emetine is used principally 
as a specific for amoebic dysentery, a form of dysentery caused 
by a species of amoebae. 

Emetine has also been used extensively in the treatment of 
pyorrhoea alveolaris, a chronic infection of the teeth sockets. 
Amoebae are found in the pus obtained from these teeth, but they 
are evidently not the cause of the disease. Emetine is beneficial 
in this disease, but it does not cure it. It has also been used to 
check haemorrhage from the lung (haemoptysis). 


‘The poisonous etoeten d 
when | passing stool, and sometimes Pet aie 


Emetine Hydrochloride 0.01-0.02 Gm. Btudee ae 
Emetine Bismuth Iodide 0.2 Gm. gers. ili 


This is given in capsules or cachets in chronic dysentery. 


; RADIUM 
Radium. is a chemical element obtained from Hungary and from 


certain regions of the United States. The salt commonly used in ba 


medicine is radium bromide. It differs from other chemical substances 


in a very singular way. Radium is constantly giving off atomsin the 


form of invisible rays which are capable of producing energy and de- 


stroying tissue. Substances which have this property are said to be 


radioactive. The constant loss of the atoms takes place so slowly that 


the action of the radium is not materially lessened by constant use. 
In fact, it is claimed that radium will retain its activity for about — 


2500 years. 

The active rays of radium are able to destroy tissues and are of three 
kinds: alpha, beta, and gammarays. The gamma rays are the most 
penetrating and are able to reach deep tissues, while the alpha and beta 
rays affect only the superficial cells. The alpha rays may be screened 
off by interposing a piece of paper between the radium and the tissue 
to be affected, and the beta rays by a thin piece of lead. 


Action 


Radium acts only locally, on direct application to the tissue to be 
treated. If a tube of radium is applied for some time on the normal 
skin, it will produce a red and tender area with the formation of a scab. 
A longer application, or a stronger tube, will form an ulcer, which heals 
readily, however. 

When applied for some time to a cancer, radium destroys some of the 
cancer cells, checks it growth, and relieves the pain. 


Uses and Administration 


Radium is used principally in the treatment of cancer and rodent 
ulcer (a peculiar progressive form of ulcer which spreads over the face 
and destroys the tissues). 

It is usually applied by inserting a gold, silver, or platinum covered 
tube of radium into the cancer tissue or by placing it on the ulcer. 


Radium Emanation 


Radium emanation is a gas which is constantly being given off from 
radium. It is obtained by placing a radium containing substance in a 
bottle of water and allowing it to stand for some time, until the water 
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u ed ; as an inhalation in the treatment of vee of the ie 
There are several types of apparatus on the ES: for the prepara- 
tion of radioactive waters. 

Radium needles are small thin needles made of a radium containing 
substance. They are inserted into tumors and allowed to remain in 
pe them to obtain the continued action of radium. Radium seeds, pearls, 
or capsules are similar preparations used in the same way. 

_ The nurse should handle radium preparations very carefully and 

- should not carry any of them on her person as it has a destructive action 
on tissues. After use the capsule or seed should not bethrownaway, 
but should be placed back in the original container because the seeds ars 
| or pearls are used repeatedly. : 


es PREPARATIONS 

g __ The following are the salts of radium usually applied : 
Radium Bromide Radium Chloride _ ; 
Radium Carbonate Radium Sulphate 


t Thorium and Mesothorium are two other radioactive substances 
; that are used in the treatment of cancer. They are much cheaper than 
radium but not as active. 


CHAPTER XXXIII 


ORGANIC REMEDIES” 
ORGANS OF ANIMALS AND THEIR DERIVATIVES 


Organic remedies are substances made from various organs of 
animals. They are used as specific remedies to supply definite 
substances to the body where a similar organ is deficient or so 
diseased that it is incapable of providing its necessary secretions 
or substances. This form of specific therapy is called substitution 


therapy. Most of the organic remedies are made from ductless _ 


glands and are given in diseases of these glands in which they are 
unable to supply the body with their specific secretions. 


PuysioLoGy oF DuctTLEss GLANDS 


A gland is an organ consisting of secreting cells which produce a 
secretion. There are two kinds of glands — secretory and incretory. 
A secretory gland pours a substance into some hollow organ. The 
salivary glands and the liver are examples of secretory glands. They 
pour their specific secretions into the mouth and into the intestinal 
tract through a tubular structure called a duct. 

The incretory or ductless glands are glands without ducts. They 
are very important organs and they probably pour a substance into 
the blood stream which is capable of modifying physiological processes, 
or they may change the blood in some other way by modifying some 
of its constituents. Examples of the incretory glands are the thyroid, 
the pituitary, the adrenals, the thymus, and the parathyroids. 

There are some glands that are both secretory and incretory. For 
example, the pancreas secretes a digestive juice into the intestinal 
tract and also produces a substance which it secretes into the blood 
stream from the Islands of Langerhans, small groups of cells embedded 
in the gland. This internal secretion regulates the metabolism of 
sugars. When it is deficient an excess of sugar is present in the blood 
and diabetes results. 

ie ovaries and the testes are also combined secretory and incretory 
‘glands. 


Source 


There are a number of organic products which are obtained from 


other organs than the ductless glands. For example, the digestive 
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ferment, pepsin, is an organic product obtained from the lining 
membrane of the stomach and contains the actual digestive fer- 
ments of the stomach. Pancreatin is a similar extract obtained 
from the pancreas, which contains its digestive ferments. 

The treatment of disease by substances obtained from organs of 
animals is a very promising field of therapeutics. Within the last 
two decades the most startling progress in the treatment of disease 
by this means has been made. 

Pituitrin and adrenalin are very effective remedies which are 
obtained from the pituitary and from the adrenal glands. Insulin, 
a specific remedy for diabetes, is a substance obtained from the 
pancreas. This and thyroid extract are examples of the best and 
most effective organic remedies. 

The striking effects obtained by the use of these preparations 
have developed an increasing tendency in many physicians to use 
glandular substances extensively. They are given in many diseases 
besides diseases of glands, in which the symptoms are believed to 
indicate a deficient secretion of one or of several ductless glands. 
For example, myxoedema is a disease due to deficient secretion 
of the thyroid gland, and is characterized by drowsiness, sluggish 
mentality, and the development of characteristic fat pads. When 
such symptoms occur in other diseases in a mild degree they are 
believed to indicate deficient thyroid secretion. 


INSULIN 


Insulin or Iletin is a watery solution containing the active sub- 
stance of the Islands of Langerhans of the pancreas of animals. 
It is also made from the pancreas of fishes and from vegetable 
substances such as onions, and from certain kinds of yeast. 


ACTION 


Diabetes. Diabetes is a disease of metabolism in which the 
patient is unable to utilize carbohydrates and sugars. As a re- 
sult, the percentage of sugar in the blood is increased and the 
patient excretes sugar in the urine. In some cases of diabetes the 
patient is also unable to burn up fats, with the result that acid 
by-products of the fat remain in the blood and decrease its alka- 
linity, producing a condition called acidosis. This is character- 
ized by the presence of acetone and diacetic acid in the urine, 
which is an indication that acid by-products are present in the 


peek ua seegeitan Hrenthdta ine yp, 
The specific cause of diabetes is a disturbance of 
secretion of the Islands of Langerhans of the pancreas. == 


Effect of Insulin in Diabetes ‘iste 


ie ° 


Insulin is used as a specific remedy for diabetes. It reduces the a 
sugar in the blood and urine, and if given in sufficiently large ; 
quantities, it abolishes the sugar in the urine. As a result, the — 
patient gains in weight and feels generally better. It also accel- 


erates the burning up of fats in the body, relieving the condition 
of acidosis and reducing the acetone and diacetic acid in the urine. 

In most cases of diabetes the patient is able to utilize a certain 
percentage of carbohydrates and fats, but not as much as a normal 


individual. The quantity of carbohydrates that the patient can — 


take in the diet without showing sugar in the urine and unduly 
raising the percentage of sugar in his blood is known as the car- 
bohydrate or sugar tolerance. The amount of fat that the patient 
can take without showing acetone or diacetic acid in the urine is 
his fat tolerance. 

If the quantity of carbohydrates and fats in the patient’s diet 
is insufficient to supply the necessary calories and to maintain 
nutrition so that the patient loses in weight, or if the patient can- 
not be kept on a diet which will keep the urine free from sugar, it 
is necessary to administer insulin. The dosage of insulin depends 
on the amount of sugar in the urine and the amount of carbohy- 
drates that the patient is given in the diet. 


Poisonous Symptoms 
Insulin Shock or Hypoglycaemic Reaction 


Overdoses of insulin cause serious symptoms which require im- 
mediate attention. The following symptoms result when the 
percentage of sugar in the blood is reduced below 0.045 (the nor- 
mal percentage is 0.08-0.15), and sometimes when the percentage 
of blood sugar is suddenly reduced by large doses. 

1. Weakness. 

2. Fatigue. 

3. Nervousness. 

4, Tremors, 
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5. This is followed by profuse sweating, which is the most 
characteristic sign. 

6. Pallor and flushing. 

7. This may be followed by drowsiness, unconsciousness, and 
even coma. 


Treatment 


The patient should be cautioned about these symptoms and 
instructed what to do when they occur. Whenever insulin is 
administered the nurse should be constantly on her guard for the 
symptoms of poisoning, since they sometimes occur while the pa- 
tient is asleep. To prevent insulin shock in ambulatory patients 
it is better to give such doses of insulin which will not completely 
eliminate the sugar in the urine. As long as the urine contains 
even a trace of sugar, the chances of developing insulin shock are 
very slight. 

The symptoms can be relieved at once by giving the patient 
sugar in some form; by a glass of orange juice or a Jump of sugar. 
In severe cases, a solution of glucose may be given through a 
stomach tube. A hypodermic injection of epinephrine or adren- 
alin 0.3-0.6 c.c. of a 1-1000 solution will clear up the symptoms 
immediately. This should be followed, however, by administra- 
tion of carbohydrates by mouth. 


Uses 


Insulin is used as a specific remedy for diabetes. It is also used 
in acidosis following anaesthesia or from other causes. 


Administration 


Insulin is given hypodermically two or three times a day, fifteen 
minutes to a half hour before meals, depending on the rapidity 
with which the patient absorbs sugars and insulin. It is usually 
given in doses called units, and the dose depends on the percentage 
of sugar in the urine and in the blood. 

A unit is one-third of the amount of insulin necessary to reduce 
the blood sugar to 0.045% for five hours in a rabbit weighing 
2 kilograms, after 24 hours’ starvation. Each unit will neutral- 
ize about 21 Gms. of sugar. In some patients a unit will neu- 
tralize 1, and in others as much as 4 Gms. of sugar, and the dosage 
is modified accordingly. 


shock. Some Se cier give the insulin cities? the cuca 
when the blood sugar percentage is high, but examine the urine — 
and blood repeatedly to determine if an effect has been obtained. __ 
~ The doses are repeated every few hours until the acidosis is cleared _ 
up. ; 
In milder cases of acidosis, large doses of insulin, about 10 or 20 
units or more, depending on the severity of the case, are given 
hypodermically every hour or two, with or without glucose solu-— 
tion, by mouth, by rectum, or by hypodermoclysis. It is rarely 
necessary, even in coma, to give more than 150 units of insulin 
in 12 hours. In addition to the insulin, many physicians give 
large doses of sodium bicarbonate to neutralize the acid products 
in the blood. 

PREPARATIONS 
Insulin or Iletin 


This is usually given hypodermically or intravenously. It comes in 
ampoules in three strengths as follows: 


U 10 contains 50 units, each ¢.c. containing 10 units. 
U 20 contains 100 units, each c.c. containing 20 units. 
U 40 contains 200 units, each c.c. containing 40 units. 


LIVER EXTRACT 


This is a specially prepared extract of the liver which is used 
as a specific for pernicious anaemia and occasionally for other 
forms of anaemia. It is a powder which comes in vials. Each 
vial contains 3-4 Grams which represents 100 Gms. of fresh liver. 
lt is given by mouth dissolved in water or orange juice. 


THYROID OR THYROID EXTRACT 


Thyroid or thyroid extract is a dry powder obtained from the 
thyroid gland of sheep or other animals by grinding and drying 
the gland and thus concentrating it to about one-fifth of its vol- 
ume. ‘The active principle is believed to be thyroxin, a complex 
iodine preparation which contains 65.1% of iodine. 

The thyroid gland is a large gland situated in the neck and is a 
very important gland in the body. In childhood, it controls 
growth and development. In adult life, it controls the rate of 
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metabolism and is an important factor in the functions of the 
nervous system and other organs. 

In diseases of the thyroid gland, the degree of activity of the 
gland can be definitely measured by determining the rate of 
metabolism of the patient. This is determined by means of a 
special apparatus which measures the amount of oxygen the pa- 
tient consumes and the carbon dioxide produced, while at rest. 
This test is called a basal metabolism test. When the thyroid se- 
cretion is excessive, the basal metabolism is increased, and when 
it is diminished the rate is lowered. 


ACTION 


Thyroid accelerates metabolism, heart action, and the function 
of the nervous system. It also increases the secretion of urine. 

When thyroxin is given intravenously, or when large doses of 
thyroid extract are given by mouth, for 5 or 6 days, the pulse 
rate is increased; there is a loss in weight, nervousness, palpita- 
tion of the heart, fatigability, and the basal metabolic rate is 
increased. Each dose of 0.001 Gm. (1 milligram) of thyroxin 
increases the basal metabolic rate 2%. 

Specific Action. Thyroid is particularly effective when the 
thyroid gland is absent or when its secretion is deficient. It acts, 
therefore, as a specific for cretinism and myxoedema by supplying 
a definite deficient substance. 

Cretinism is a condition occurring in childhood which is charac- 
terized by slow and stunted growth, dry, scaly skin, sluggish 
mentality, and a peculiar puffy obesity. 

When thyroid is given steadily to such children, there is a rapid, 
startling improvement in growth, in development, and in men- 
tality, and a general acceleration of all functions. 

Myxoedema is a condition which is due to the gradual atrophy 
of the thyroid gland. This condition occurs principally in women, 
usually after the age of 40, and is characterized by sluggish men- 
tality, dry skin, drowsiness, slow pulse, obesity, and the rate of 
metabolism is lowered. 

The administration of thyroid to such patients causes a striking 
improvement of these symptoms. The patient becomes more 
alert, energetic, the pulse and general condition is improved, the 
rate of metabolism is markedly increased, and all mental proces- 
ses are accelerated. 


Uses 


Thyroid is used for the following conditions : 
1. As a specific for cretinism and myxoedema. 


2. To reduce weight in obesity when it is due to thyroid ‘ 


~ deficiency. 
3. In cases of retarded mental and physical development : in 
children due to proven or su pected thyroid deficiency. 
4. In certain forms of adolescent goiter in young girls when 
the basal metabolism is lowered. 


5. To relieve disturbances of menstruation due to proven or — 


suspected thyroid deficiency. 

6. To accelerate metabolism in cases of malnutrition or failure 
to gain weight, when the condition is associated with a low basal 
metabolism. 

7. As a diuretic in cases of nephrosis and certain forms of 
nephritis. 


_ Poisonous Effects 
Thyroid extract frequently causes the following poisonous 


symptoms, especially in women who take it in large doses to 


reduce in weight : 


Rapid loss in weight 
Rapid, thready pulse 
Nervousness 
Palpitation of the heart 
Fainting spells 
Sleeplessness 

Diarrhoea 


SS See 


COMMON DISEASES OF THE THYROID GLAND 
Exophthalmic Goiter and Hyperthyroidism 


The thyroid gland frequently produces its secretion in excess. This 
condition occurs in two forms known as Hyperthyroidism, and Graves’ 
Disease or Exophthalmie Goiter, producing the following symptoms: 

1. Loss in weight 

2. Palpitation of the heart 

3. Nervousness and tremors 

4. Exophthalmos (bulging of the eyeballs) 

(This occurs principally in Graves’ Disease.) 
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Excessive perspiration 
Flushing of the face 
Diarrhoea 

Sleeplessness 

Increased rate of metabolism 


Endemic or Simple Goiter is an enlargement of the thyroid gland 
which is very common in mountainous and inland districts. It is be- 
lieved to be due to a deficiency of iodine in the water. It is treated 
by giving small quantities of iodine either in the form of Ligol’s 
solution, in the form of a salt, or in the form of chocolate. The thyroid 
gland also becomes enlarged at puberty and during pregnancy. 


Coa 


PREPARATIONS 


Thyroid, formerly Thyroid Extract 0.006-0.3 Gm. grs. 745-V 
(Thyroideum Siccum, formerly Glandulae Thyroidae Siccae) 


This is dried thyroid gland of sheep or other animals. 


Thyroxin 0.00002-0.0002 Gm. Sl. sooo sed 


_ This is the active principle of the thyroid gland. It is a complex 
iodine compound containing 65.1% of iodine. It is given principally 
intravenously, neutralized with sodium hydroxide, and also by mouth. 
The dose depends on the basal metabolic rate. In myxoedema 
0.00015-0.0002 Gm. is givenaday. In cretinism it is given in doses of 
0.00002-0.00004 Gm. every other day. When the basal metabolic 
rate is increased the dose is gradually reduced. If excessive doses 
are given, symptoms of hyperthyroidism are produced (see above). 


0.00002-0.0008 Gm. gr. guys 


This is a purified disodium salt of thyroxin which comes in tablets 
and is given by mouth in a tumblerful of water. 


Thyroxin Crude 


Thyroid Nucleoprotein. This is iodized nucleoproteins of the thyroid 
gland of pigs and sheep, which comes in tablets, each containing 
0.06 Gm. (gr. i). It comes in 1, 2, 5, and 10% strengths, the latter being 
equivalent to ordinary dried thyroid extract. It is used for the same 
conditions as thyroid extract. 


Thyroid Residue 0.12-0.6 c.c. m. ii-x 


This is the residue of the thyroid gland after the nucleoproteins 
have been removed. It contains about 5% of iodine. It is used in 
cases of hyperthyroidism with gastro-intestinal symptoms. 


PARATHYROID EXTRACT 


Parathyroid extract is a dried powder made from the parathy- 
roid glands of sheep or other animals. They are very small glands 
situated in the region of the thyroid gland. 


The fe hs of the ei sre ae can best ie ch SO I 
a study of the symptoms that result from their removal. Sin 


the parathyroid glands are imbedded in the thyroid gland, this 


sometimes happens after operations for the removal of the thyroid _ 
gland. an 
~The removal of the parathyroids is followed by a condition 


known as tetany. This condition also occurs spontaneously in 


children. It is characterized by the occurrence of intermittent, 
spasmodic, or tetanic contractions of the muscles of the arms and 
hands, and sometimes also of the lower extremities. 

These symptoms are due to the deficient function of the para- 
thyroid glands. Since they regulate the metabolism of calcium 
salts, the removal of the parathyroid glands produces deficiency 
of calcium in the body. The nerves then become more irritable, 
and spasms occur, since calcium is a necessary substance for nor- 
mal function of nerve tissues. 


Uses 


In addition to its use in tetany, parathyroid extract is also given 
to lessen the twitchings of the hands in paralysis agitans, a disease 
characterized by continual twitchings of the hands, and a shuffling 
gait. It is also used to lessen the convulsions of eclampsia, a con- 
dition occurring in pregnancy. 

A disturbance of calcium metabolism and possibly in the func- 
tion of the parathyroid glands is also believed to be present in 
various infections and in ulcer of the stomach, leg ulcers, hay fever, 
asthma, and urticaria. Parathyroid extract is therefore sometimes 
given for these conditions. 


PREPARATIONS 
Parathyroid Extract 0.003-0.006 Gm. gr. so-as 
Desiccated Parathyroid Gland 
Parathormone 0.1-2 c.c. mM. iss-Xxx 


or 20-30 units 


This is a specially prepared extract of the parathyroid glands of 
cattle. It increases the calcium content of the blood. It is used as 
a specific for tetany. It is also given in chorea, gastric, or duodenal 
ulcer, and in delayed healing of wounds or fractures, because a de- 
ficiency of the parathyroid gland i is believed to be a causative factor 
in these conditions. It is given by intramuscular or intravenous 
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injection. It comes in ampoules and the dosage is marked in units. 
A unit is one hundredth part of the amount necessary to cause a rise of 
0.005 Gm. of calcium in the serum of a twenty kilogram dog. 


Paroidin 0.1-4 c.c. m. iss—3i 
This is the same as parathormone but is one fifth as strong. 


PITUITARY OR PITUITARY EXTRACT 


Pituitary or pituitary extract is a dried powder made from the 
pituitary gland of the ox or other animals. 

The pituitary gland is a small ductless gland situated at the 
base of the brain, which probably secretes a substance into the 
blood stream. The gland consists of two parts: an anterior lobe 
and a posterior lobe, each having a different function. The ac- 
tive principle of the anterior lobe is being isolated. It consists of 
two substances ; one controls growth and the other, genital develop- 
ment. The posterior lobe contains a substance, pituitrin, which 
produces definite effects when used as a medicine. _ 


Action 


The effect of the pituitary gland on the body can best be under- 
stood by a study of the symptoms which result when the gland 
is secreting excessively or when its secretion is deficient. Since 
each lobe has a different function, the effects differ according to 
whether the anterior or posterior lobe, or both lobes, of the gland 
are involved. 

The anterior lobe of the pituitary gland regulates growth and 
development, particularly of the bones and the genital organs. 

The posterior lobe of the gland contains pituitrin. When this 
is injected hypodermically, it produces contractions of the invol- 
untary muscles of the intestines and uterus; it raises the blood 
pressure; it contracts the bladder, and increases the flow of urine 
and the secretion of milk. Itis also a specific for diabetes insipidus, 
a disease characterized by excessive thirst and the secretion of 
large quantities of urine. 


Disturbances of the Pituitary Gland 


When the anterior lobe of the pituitary gland secretes exces- 
sively, a condition known as gigantism and acromegaly develops. 
If the disturbance occurs in childhood before the bones have com- 
pletely ossified, it is characterized by excessive growth of the 


ee, Hla The Teale of large anno ho h ha 


_ long extremities, and may be a giant (gigantism). 
If the disturbance in the gland occurs later in life, after 

period of adolescence, a condition known as acromegaly develops. 
The patient may be of large or average stature but the bones of | 


the face are enlarged and thickened so that the features become ~ _ . 
coarse, large, and prominent (the so-called lion-like face). The 


~ goft tissues also become enlarged. The hands and fingers and the 
feet and toes become thick and broad. There is an extensive 
growth of thick bushy hair over the body. These patients suffer 
from a peculiar boring headache in the temples. _ 

When the secretion of the anterior lobe of the pituitary gland 
is diminished, usually as a result of a very small-sized or atrophic 
gland, the individuals remain dwarfs, if this disturbance occurs in 
infancy. If it occurs later in life, the individuals show defective 
bone development generally and a tendency to obesity. 

When there is a disturbance of both lobes of the pituitary gland, 
which usually is a result of disease, the secretion is markedly 
diminished and the condition known as Hypopituitarism or Dy- 
strophia adiposogenitalis or Froehlich’s syndrome results. This 
is characterized by obesity in which the fat occurs principally on 
the abdomen and buttocks, and a change in the outward physical 
sex characteristics of the individual. If the patient is a woman 
the breasts become smaller, she stops menstruating and develops 
a growth of hair on the face. In male patients the growth of hair 
on the face diminishes, the breasts become larger, and the sexual 
glands become atrophied. 

These patients suffer with a peculiar boring headache, accom- 
panied by nausea and which occurs in women usually before 
menstruation. 

Pituitary disease is sometimes due to a tumor, and then, in 
addition to the other symptoms, there develops a peculiar blind- 
ness in which patients do not see objects on the outer side of the 
visual field, due to pressure on the optic nerve. 


Uses 


Pituitary extracts of the anterior lobe are used to supply deficient 
secretion of the anterior lobe of the pituitary gland in hypopi- 
tuitarism, infantilism, dwarfism, the Froelich syndrome, and in 
the late stages of acromegaly. They do not modify the physical 
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symptoms of these conditions, but they frequently relieve the head- 
aches. They are also used to relieve certain types of headaches 
which occur before menstruation. Since deficient action of the 
pituitary gland is characterized by a diminished menstrual flow, 
pituitary extract is also given to increase the menstrual flow, es- 
pecially in cases where there is evidence of pituitary disturbance. 
It is also given in epilepsy. 

Pituitrin or posterior pituitary liquid is used as a heart stimulant 
in shock or collapse and to raise the blood pressure. It is also used 
to increase peristalsis in abdominal distention (tympanites) 
following operations and in the course of various infections, and 
to increase uterine contractions in labor. It is used to check the 
excessive secretion of urine in diabetes insipidus, which is believed 
to be due to deficient action of the posterior lobe of the pituitary 
gland. 


Poisonous Effects 


When excessive doses of pituitary extract are given there usu- 
ally occurs a characteristic headache in both temples and abdomi- 
nal cramps, which indicate that the drug should be stopped. 


PREPARATIONS 


Pituitary or Desiccated Pituitary Body 0.06-0.38 Gm. grs. I-v 
Desiccated Hypophysis 
Hypophysis Sicca 

This is the dried substance of the entire pituitary gland of the ox. 
It comes in tablets or powders. 
Desiccated Pituitary Substance (Anterior Lobe) 

0.06-0.3 Gm. ers. i-v 

This is the powdered dried substance of the anterior lobe of the 

pituitary gland of the ox. It also comes in tablets. 


Desiccated Pituitary Substance (Posterior Lobe) 
0.06-0.25 Gm. _ grs. i-iv 
This is the dried powdered posterior lobe of the pituitary gland of 
the ox. 


Solution of Pituitary or Solution of Hypophysis 1.0 c.c. m. Xv 
(Liquor Pituitarii or Liquor Hypophysis) 
Pituitrin 

This is a sterile solution of the extract of the posterior lobe of the 
pituitary gland. It comes in ampoules each containing 1.0 c.c. (m. xv). 


es 
glands of the sheep and ox. These glands are situated immedi- _ 
ately above the kidneys and they consist of two portions : an outer 
part or cortex, and an inner portion or medulla. Epinephrine or 
adrenalin is made from the medulla, while a different extract is 
made from the cortex. 


Action 


The action of adrenal extract is best understood by a study of 
the symptoms which result when the gland is removed or diseased. 
The cortex and medulla have different functions, but both have 
a profound effect upon the functions of the body. The function 
of the cortex is not definitely known, but it is believed to play a 
part in the development and growth of the sexual organs. 

When the adrenals are removed, sudden death results. This 
is due principally to the removal of the cortex. It has recently 
been shown that a disturbed function of the adrenal cortex may 
be a cause of Hyperthyroidism or Graves’ disease. 

The medulla of the gland secretes a substance into the blood, 
epinephrine, which acts on all the involuntary muscles by stimu- 
lating the nerve terminals of the sympathetic system. It is be- 
lieved to be secreted in excess in emotions, 

Epinephrine or adrenalin is a substance obtained from the 
medulla of the gland which produces similar effects. It contracts 
the involuntary muscles in the small blood vessels, raising blood 
pressure for a short time, slowing the pulse, dilating the pupil, 
increasing the secretions, such as the saliva, the tears, and con- 
tracting the involuntary muscles of the intestines. 


Diseases of the Adrenal Glands 


A diseased condition of the adrenal glands occurs which is 
known as Addison’s disease, and is usually due to tuberculosis. 
It is characterized by extreme weakness, low blood pressure, and 
pigmented blotches on the skin. It is usually fatal. 

It is also believed that the extreme weakness, lack of energy, and 
low blood pressure, sensitiveness to heat and cold, anaemia, and 
constipation which follow infections, or which occur in run-down 
conditions, are due to insufficient function of the adrenal glands. 
This group of symptoms is sometimes called adrenal insufficiency. 


Dy er 
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Uses 


Dried adrenal extract is used in Addison’s disease, but since this 
is such an extensive involvement of the adrenal glands the sub- 
stance is not very effective. It is also used in conditions of 
“adrenal insufficiency ” following infections and run-down condi- 
tions, or in neurasthenia. 

Epinephrine or adrenalin is used as a heart stimulant, in shock 
or collapse, as a remedy for attacks of asthma and for urticaria. 

Suprarenal cortex or adrenal cortex is used in the treatment of 
Graves’ disease and Hyperthyroidism. 


PREPARATIONS 


Dried Suprarenal Gland 0.015-0.3 Gm. _grs. 4-v 
(Suprarenalum Sicca) 
Suprarenal or Adrenal Extract 


This is the dried adrenal glands of sheep or ox. 


Epinephrine or Adrenalin (see page 270). 
Adrenal Nucleoprotein 

This is obtained from the adrenal glands of the ox or sheep. It 
contains 10% of the nucleoproteins of these glands. It is given in 
doses of one or two tablets every 2 or 3 hours for the stomach symp- 
toms of exophthalmic goiter. 


Adrenal Residue 


This is the remains of the adrenal gland after the nucleoproteins 
have been removed. It is a liquid which is given in doses of 0.2- 
0.3 c.c. (m. iii-v) for exophthalmic goiter and hyperthyroidism. 


Suprarenal or Adrenal Cortex 0.06-0.6 Gm. £rs. 1-x 

This is a dried extract of the cortical part of the adrenal glands. It 
also comes as a freshly prepared glycerin extract which is given in 
large doses. 

OVARIAN EXTRACTS 

Ovarian extracts are dried powders made from the ovaries of 
cattle. The ovaries are glands situated on either side of the 
uterus. 

Action 

The ovaries secrete an ovum into the uterus every month. 
This is associated with the phenomenon of menstruation. They 
also probably secrete some substance into the blood stream which 
affects metabolism, the nervous system, and produces the feminine 
physical characteristics. 


the Sees which result when ey 
When the ovaries are removed before puberty, deren 
the sexual organs is retarded. Menstruation does not take 
the uterus remains small, and the breasts do not cane 


formed at the site in the ovaries from which each ovum is ds 
charged. This is called the corpus luteum. It increases in size E . 
during pregnancy and is probably an a element in main- 
taining pregnancy. 

When both ovaries are removed after nabere menstruation — 
ceases. The uterus, breasts, and vagina gradually become smaller — 
and atrophied, and the patient suffers from various symptoms, 
such as flushing of the face, nervousness, and obesity. 

These symptoms may also occur at the menopause, which is 
the period when a woman ceases to menstruate, and it is believed 
that they are due to gradual atrophy of the ovaries, which occurs 
at that time. Similar symptoms occur after an operation for the 


removal of both ovaries. 
Uses 


Ovarian extract and corpus luteum are used for the following 
conditions : 

1. To remove the hot flushes, the nervous symptoms, obesity, 
and headaches which occur after operative removal of both 
ovaries, or at the menopause, by supplying the deficient ovarian 
secretion. : 

2. To relieve amenorrhoea (delayed or absent menstruation), 
since this occurs when the ovaries are removed. 

3. To relieve excessive vomiting in pregnancy. In this condi- 
tion it is given principally by intramuscular or intravenous injec- 
tion. 

4. To relieve dysmenorrhoea (painful menstruation). 

5. To relieve menorrhagia (excessive menstrual bleeding) and 
metrorrhagia (excessive bleeding between menstrual periods). 


PREPARATIONS 


Ovarian Substance 0.06-0.6 Gm. gis. i-x 
Ovarian Extract 
Whole Ovary 


These are dried extracts of the ovaries of the hog or cow. 
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Desiccated Corpus Luteum — 0.12-0.3 Gm. grs. ii-v 


This comes in capsules or tablets made from the corpora lutea of 
fresh cow’s ovaries. Corpus luteum also comes in ampoules for in- 
tramuscular or intravenous injection. 


Lutein 0.06-0.3 Gm. grs. i-v 


This is made from the corpus luteum of the hog, but it is 4 times as 
strong as the fresh substance. It also comes in ampoules for intra- 
venous and intramuscular injection, each containing 0.2 Gm. (grs. iii). 


Ovarian Nucleoprotein 0.06 Gm. as Tl 


This is a powder made from the ovaries of the cow or pig which 
contains 10% of the nucleoproteins of the gland. 


Ovarian Residue. This is the dried extract of the ovaries of the cow 
from which the corpus luteum has been removed. It is given in doses 
of 0.12-0.3 Gm. (grs. ii-v). 


Glovarian Pills. This is a concentrated glycerin extract of the 
ovaries which is said to contain all the corpora lutea and fatty sub- 
stances. ; 


Agomensin. Dose: 1 to 3 tablets t.id. Each tablet contains 
0.02 Gm. (gr. 4) 


This is a substance obtained from the corpus luteum of the pig or 
cow in the early stage of its development. It is used for amenorrhoea 
and the symptoms of the natural or artificial menopause. 


Sistomensin. Dose: 1 to 2 tablets t.id. Hach tablet contains 
0.012 Gm. (gr. 4) 


This is a substance which is made from the corpus luteum of the 
hog or cow when it is fully developed. It is used to check excessive 
menstruation (menorrhagia), painful menstruation, and excessive 
uterine bleeding at the menopause. 


Estrogen 1.0-2.0 e:c. m. Xv-xxx or 25-50 units 


This is a specially prepared extract of the ovaries of animals. It 
is given to produce menstruation and to relieve the symptoms of the 
natural or artificial menopause. It is given by intramuscular injec- 
tions usually as a course of 8 injections two weeks before the expected 
time of menstruation. The dosage is standardized in rat units. Each 
unit is the amount of extract which can cause the changes similar to 
menstruation which occur in a rat weighing 140 Gms. when its ovaries 
are removed. 


Amniotin 1.0¢.c.  m.xvin each ampoule 


This is a sterile watery solution of a specially prepared extract 
containing the hormone of the ovaries. It is used to produce men- 
struation and to relieve the symptoms of the natural or artificial meno- 


‘pause. “The dosage is Bra ed | nits : 
2 strengths of ampoules, 10 and 20 units a Lone Ce, 
~ hypodermic injection and occasionally by mouth in 50 to 100 u 


OTHER GLAND EXTRACTS 


Thymus Extract. Thymus extract is a powder made from the fresh 


thymus glands of the calf. This is a gland which is situated in the 3 


chest behind the sternum. It is believed to have an important func- 
tion in growth, development, and the physiology of childhood. This — 
gland disappears at the time of puberty. ¥ 
Dried extracts of the thymus gland are used in cases of defective | 
growth and defective physical or mental development, because this 
is believed to be due to a deficiency of the thymus gland. The dose 
is 0.3 Gm. (grs. v). 


Placental Extract. This is the dried extract of the placenta or after- 


birth. Extracts of the placenta have been used to check excessive ~ 


menstruation, and to check excessive secretion of milk, since in preg- 
nancy, when the after-birth is present, menstruation ceases and the © 
secretion of milk does not occur. The dose is 0.3 Gm. (grs. v) or more. 


Pineal Extract. The pineal gland is a tiny gland situated in the 
brain. Since tumors of the pineal gland have been associated with a 
precocious development of the genitals and precocious mental activity, 
pineal gland extracts are used in the treatment of mental deficiency. 
The dose is 0.006 Gm. (gr. =p). 


Mammary Extract. Mammary Extract is a yellowish powder made 
from the mammary gland or breasts of the sheep. Since the nursing 
mother does not menstruate and nursing by the infant helps to contract 
the uterus, it is believed that the breasts have an internal secretion. 
Consequently dried extracts of the mammary glands are given to 
contract the uterus and to check profuse menstruation (menorrhagia), 
metrorrhagia (excessive bleeding between periods), and the excessive 
bleeding which sometimes occurs at the time of the menopause. 


Mammary Substance 0.12-0.3 Gm. gers. li-v 
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CHAPTER XXXIV 


SERUMS, VACCINES, AND ALLERGENS 
SERUMS 


When a patient suffers from an infectious disease and recovers, 
the disease has been overcome by the formation in the blood of 
antibodies (antidotes) against the causative agent of the particular 
infection. The patient is then said to have developed an active 
immunity against the disease, because he himself has formed the 
antibodies (antidote). 

Similarly, when an animal is injected with bacteria or their 
poisonous excretions (toxins) in gradually increasing doses, the 
animal develops an active immunity against the injected bacteria 
or their toxins. The injected substance is called the antigen. 
Each injection is followed by a reaction, such as a rise in tempera- 
ture, and all the symptoms of fever. When a point is reached 
that the animal can stand injections of large doses without show- 
ing a reaction, immunity is produced. The essential point, how- 
ever, in the preparation of serums is the fact that when antibodies 
are formed they are produced in excess. 

The serum which is removed from the veins of the immunized 
animal contains free, uncombined antibodies. This serum can 
then be injected into patients to overcome an infection caused by 
the same organism which was used in making the serum. As a 
result of such injections the patient becomes immunized against 
the disease. Immunity produced in this way is called passive im- 
munity because it was the result of antibodies (antidotes) formed 
in the blood of another animal. 

A serum is the serum of an animal that has been immunized 
against a specific bacterium or its toxins. Serums are of two 
kinds: bacteriolytic and antitoxic. 


BACTERIOLYTIC SERUMS 


A bacteriolytic serum is the serum of an animal that has been 


immunized against specific bacteria. The horse is the animal 
537 


Method of Manufacture 


A horse is injected with a small dose of a solution of the paren Je: 
bacteria against which the serum is desired. As a result of the — 

injection, the horse becomes ill and has a rise of temperature which _ 
- disappears in a few days. When the animal is well again, thew * 
injection is repeated, but with a larger dose, which now does not _ 
produce such severe symptoms. ; 

The injections are again repeated, but in gradually i increasing 
doses, until the animal can stand injections of large doses of the 
bacteria without developing any symptoms. The horse is then 
immune to these particular bacteria, and his serum contains 
antibodies (antidotes) against them. 

The animal is then bled from the jugular vein, the blood is © 
allowed to clot, and the serum is removed under strictly aseptic 
precautions. This serum, when injected into patients suffering 
from an infection produced by the same bacteria, neutralizes 
their poisonous effects, the antibodies of the serum combining 
with the bacteria. 


Administration of Serums and Vaccines 


The serums and vaccines are usually given hypodermically or 
intramuscularly. For immediate effect many serums are injected 
intravenously. In some patients the injection of a serum produces 
an allergic reaction or anaphalaxis (see page 547). 

The susceptibility of a patient to a serum may be tested by 
injecting a few drops of the serum hypodermically, and noting 
whether a small oedematous (swollen) red spot occurs at the site 
of injection. 

PREPARATIONS 
Antistreptococcus Serum 

This serum is used in the treatment of septicaemia, erysipelas, and 

scarlet fever. It is made by i immunizing horses against killed or living 


Streptococci. There are various strains of Streptococci such as Strep- 
tococcus haemolyticus, Streptococcus viridans, etc. 


Polyvalent Antistreptococcus Serum 


This is made by immunizing horses against several different strains 
of Streptococci. 
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Antistaphylococcus Serum 

; This is made by immunizing horses against dead Staphylococci. It 
is used in the treatment of sepsis caused by Staphylococci. 
Antipneumococcus Serum 


This is the serum obtained by immunizing horses against virulent 
dead and living Pneumococci. It is used in the treatment of pneu- 
monia. There are four strains of Pneumococci, Types 1, 2, 3, and 4. 
The best results are obtained with Type 1 serum. It is given intra- 
venously, in doses of 50 to 100 c.c. 

Antigonococcus Serum 

This is the serum of rams immunized against dead and living 
Gonococci. It is especially valuable in the treatment of gonorrhoeal 
joints. 

Antidysenteric Serum 

This is the serum of horses immunized against the dysentery bacillus 
(Shiga bacillus). It is given in doses of 20 to 100 c.c. 
Antimeningococcus Serum 

This is the serum of horses immunized against several strains of dead 
and living Meningococci. It is injected in 15-30 c.c. doses into the 
spinal canal, after the same amount of fluid has been withdrawn. 
Antityphoid Serum 

This is the serum of horses injected with dead cultures of Typhoid 
bacilli. 

Antianthrax Serum 

This is the serum of a horse immunized against Anthrax bacilli. It 

is given in 30 to 100 c.c. doses. 


ANTITOXIC SERUMS 


An antitoxic serum is the serum of an animal that has been 
immunized against the poisonous excretions (toxins) of bacteria, 
but not against the bodies of the bacteria themselves. 

Antitoxic serums are prepared in the same way as antibacterial 
serums but the animal is repeatedly injected with a filtrate of a 
bouillon culture of the bacteria obtained through a Berkefeld 
filter. This filtrate contains only the toxins of the bacteria, but 
not their bodies. 

PREPARATIONS 
Diphtheria Antitoxin Serum 


This is the serum of a horse that has been immunized against the 
toxin of the diphtheria bacilli. It contains antibodies against the 
diphtheria toxin. When the serum is injected into a patient suffering 


from diphtheria, the Csitoaies Sains with nSthebdlgh 
thereby neutralizing the symptoms of the disease. 

Diphtheria antitoxin is the most efficient serum used at the present 
time. The disappearance of the membrane in the throat and thi 
clearing up of all the toxic symptoms result in one to two neve after the ae 
injection. “a 

Thi is usually given in doses of 5000 to 10,000, even up to 20, 000 units, 
intramuscularly, and in severe cases intravenously (an antitoxic unit 
is the amount of antitoxin that will immunize a guinea pig weighing 
250 Gms. against 100 times the fatal dose of diphtheria toxin). The 
injection should be repeated every 12 hours until all the symptoms 
disappear. It should always be given early in the disease. In the 
later stages the diphtheria toxin may have already combined with the 
nerve cells and complications may then result, but no case is hopeless. 

Diphtheria antitoxin is also given in doses of 500 to 1000 units to 
those who are exposed to diphtheria cases, to prevent them from con- 
tracting the disease (thus immunizing them). 


Diphtheria Antitoxin (Concentrated) These are all specially pre- 
Refined Diphtheria Antitoxin pared antitoxins from which 
(Antidiphtheric Globulins) some of the inactive serum 
albumins have been removed, so that smaller quantities of serum may 
be used to produce the same effects. 


Tetanus Antitoxin 
This is the serum of a horse that has been immunized against the 
toxins of the Tetanus bacilli. 


It is given in doses of 3000 to 20,000 units every 4to 8hours. Asan 
immunizing dose about 1500 units are given. 


Erysipelas Streptococcus Antitoxin 


This is an antitoxin prepared by immunizing animals against the 
toxins of the streptococci of erysipelas. It is given in 12-100 e.c. 
doses as a specific for erysipelas. It lowers the temperature, causes 
the rash to fade, and relieves the symptoms of the toxaemia. 


CROTALIS ANTITOXIN OR ANTIVENIN 


This is an antitoxic serum prepared by immunizing animals against 
the venom of various snakes of the crotalis family, such as the rattle- 
snake or copperhead. It is used as an antidote for the venom of these 
snakes when bitten by them. It comes in specially prepared hypo- 
dermic syringes for immediate use and is given in 10 ¢.c. doses. 


IMMUNITY. TESTS 
Diphtheria Immunity Test (Schick Test) 


This is a test to determine the susceptibility of patients to 
diphtheria. Patients who are susceptible show a small area of 
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redness when a small amount of a 1 to 1000 solution of diphtheria 
toxin is injected into the skin. Those who do not show such a 
reaction are immune to diphtheria. 


Scarlet Fever Immunity Test (Dick Test) 


This is a test similar to the Schick test, to determine the sus- 
ceptibility of a patient to scarlet fever. The toxin is obtained by 
filtering a bouillon culture of strains of Streptococcus haemolyti- 


cus from throats of scarlet fever patients. A small amount of a 


1 to 1000 solution of this toxin is injected into the skin. If the 
patient is susceptible, a small area of redness develops at the site 
of injection. 


TOXIN ANTITOXIN MIXTURES 


A mixture of the toxins and antitoxins of the specific bacteria 
are used to produce immunity to diphtheria or to scarlet fever. 
The mixture is more effective than either of the constituents alone. 
Three injections are usually given a week apart. After the injec- 
tion the skin test indicating the susceptibility becomes negative. 


Diphtheria Toxin Antitoxin 


This is a mixture containing the toxin of the diphtheria bacilli to- 
gether with the antitoxin. It is given in three successive injections, 
1 c.c. each, a week apart to immunize patients who are susceptible to 
diphtheria. 


Scarlet Fever Toxin Antitoxin 


This is a mixture of the toxin and antitoxins from strains of Strep- 
tococeus haemolyticus obtained from the throats of scarlet fever 
patients. It is given in three successive injections, five days apart, 
to immunize susceptible children and adults against scarlet fever. 


Convalescent Scarlet Fever Serum 
This is the serum obtained from patients convalescing from scarlet 


fever. It is used to immunize susceptible individuals and to treat 
scarlet fever. 


BACTERIAL VACCINES 


Bacterial vaccines are solutions of dead bacteria in normal salt 
solution. A 1% carbolic acid solution is usually added as a pre- 
servative. 

The principle upon which the action of vaccines is based is 
the following: The injection of the dead bacteria into the patient 
causes the formation, in the serum of the blood, of a substance 
which excites the phagocytic action (destructive action) of the 


bacteria of the blood more pings FS ; 

The substances formed in the serum by the dena’? bact ; 
which increase the phagocytic action of the white blood corpuscles, 
are called opsonins. ww 

_ Bacterial vaccines are used to immunize one against infe C- 


injected. There are three Hinds of vaccines: Autogenous vaccines, 
stock vaccines, and serobacterins. 7 

Autogenous vaccines are solutions of bacteria obtained cd oe 
the patient who is being treated. ~- " 

Stock vaccines are solutions of bacteria epuaned from other | 
sources. 

Serobacterins are bacterial vaccines which have been sensitized 
by mixing them with serum of an animal that has been immunized 
against the same organisms. After the vaccine has been mixed, 
the serum is removed and the vaccine is suspended in physio- 
logical salt solution. These vaccines are said to be more effective 
than the ordinary vaccines. 


PREPARATIONS 
Staphylococcus Vaccine 


This is a solution of several strains of dead Staphylococci and is used 
in the treatment of acne, furunculosis, and other Staphylococcus in- 
fections. 


Streptococcus Vaccine 


This is a solution of various strains of dead Streptococci in salt solu- 
tion. It is used in treating Streptococcus infections, and for the 
prevention and treatment of scarlet fever. 


Typhoid Vaccine 


This is a solution of dead Typhoid bacilli in salt solution. It is 
injected into patients to prevent them from contracting typhoid fever 
(immunizing them against typhoid). It is given in increasing 
strengths in three successive injections a week apart. 


Mixed Typhoid Vaccine 


This is a similar vaccine containing dead Typhoid bacilli and Para- 
typhoid A and B bacilli. 


Gonococcus Vaccine 


This is a solution of dead Gonococci in normal salt solution and is 
used principally in the treatment of gonorrhoeal joints. 
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Bacillus Coli Vaccine 

This is a solution of dead Colon bacilli in normal salt solution. It 
is used in the treatment of cystitis and kidney infections due to the 
colon bacillus. 


Pneumococcus Vaccine 
This is a solution of dead Pneumococci in normal salt solution. 
There are 4 types of Pneumococci, Types 1,2,3,and4. Vaccines are 
made from each type or from all. The latter is called Polyvalent Pneu- 
mococcus Vaccine. 


Modified Pneumococcus Antigen 

This is a vaccine prepared by digesting Pneumococci of Types 1, 2, 3, 
and 4 until they are not poisonous to guinea pigs. This vaccine is 
believed to be more effective than ordinary vaccines. 


Pertussis Bacillus Vaccine 

This is a vaccine made from the Bordet and Gengou bacillus, which 
is the cause of whooping cough. It is of value in preventing whooping 
cough. 

It comes in vials of 3 different dilutions containing respectively 500, 
1000, and 2000 million killed bacilli in glycerol and physiological salt 
solution. For treatment it comes in vials containing 1000, 2000, and 
3000 million killed bacilli. 


Acne Bacillus Vaccine 

This is a vaccine prepared from the Acne bacillus which is the cause 
of some forms of acne. 
Meningococcus Vaccine 

This is a solution of dead Meningococci in salt solution which is 
used to prevent meningitis, but it is not very effective. 
Cholera Vaccine 

This is a solution of dead Cholera vibrio, which causes cholera. It 
is used to prevent attacks of Cholera. 
Coley’s Serum 

This is a mixture of Bacillus prodigiosus and Streptococci, which is 
used in the treatment of sarcoma. 

TUBERCULINS 


Tuberculins are liquids containing dead tubercle bacilli or their 
toxins in water or glycerin. 

They are used as a diagnostic test for tuberculosis or for treating 
tuberculosis of the glands or bones. For diagnostic purposes it is 
injected hypodermically or applied on the skin on a scratch mark. 
The latter is known as the Von Pirquet test. 

For treatment it is given in very minute doses gradually increased. 
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Old Tuberculin (Tuberculin Koch) 


This is a solution obtained by filtering a bouillon culture of living 
tubercle bacilli through a Berkefeld filter and adding a little glycerin. 
to it as a preservative. It contains the toxins of the tubercle bacilli. 
It is used to diagnose tuberculosis, by a local application to the skin 
on a scratch mark, or by hypodermic injection. When injected in a 
tuberculous patient it causes a local reaction: an area of redness; 
a general reaction: a rise of temperature and feeling of illness, and a 
focal reaction: the tuberculous process becomes slightly more active. 
The initial dose is 0.0002 c.c. If there is no reaction, 0.001 c.c. is 
injected in three days and then if there is no reaction, 0.005 is injected. 
For treatment 0.00000001 to 0.000001 c.c. is the initial dose, which 
is increased every 3 days. 


New Tuberculin 


This is made by grinding up tubercle bacilli and mixing them with 
equal parts of water and glycerin. It is used principally for treatment 
of tuberculosis. It comes in four forms: 


New Tuberculin B. E. 


This is a solution of dead tubercle bacilli in a mixture of equal parts 
of glycerin and water. It is also ground and dried in tablet form and 
called, 


New Tuberculin B. E. Dried 


New Tuberculin T. R. 


This is the ground up living tubercle bacilli preserved in glycerin. 
It is also dried in tablet form and called, 


New Tuberculin Dried 
LIVE VACCINES 


The following substances contain the living organisms which cause 
the specific disease. They are weakened (attenuated) by drying or by 
other means and used to prevent the disease which they cause. 


Small Pox Vaccine or Vaccine Virus 


This is the pus obtained from the pustules of calves suffering with 
cow pox. It is obtained under sterile precautions and a little glycerin 
is added as a preservative. It is used for vaccination against small 
pox. : 

The principle of vaccination depends on the fact that an individual 
who has had an attack of cow pox becomes immune to small pox. 
Vaccination produces a mild attack of cow pox at the site of the appli- 
cation of the virus. This develops immunity to small pox. 


Antirabic Vaccine 


This is an emulsion of the spinal cords of rabbits who have been 
inoculated with rabies (hydrophobia) poison. After the animals have 
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been inoculated, they are killed and their spinal cords removed. The 
cords are dried, ground, and made into an emulsion in normal salt 
solution. This emulsion is used in the treatment and prevention of 
hydrophobia. The treatment is begun with the injection of a weak 
emulsion of a cord which has been dried for a long time, and is followed 
by the injection of stronger emulsions (containing cords which have 
been dried for a shorter time). — 


PREPARATIONS OF ANTIBODIES 

Leucocyte Extract 

This is a fluid made by injecting aleuronat (diabetic flour) into the 
chest of rabbits. This forms a thick fluid (exudate) which contains 
a large number of white blood corpuscles. It is used in 10.0 c.c. doses 
in the treatment of pneumonia. It is believed to increase the number 
of leucocytes, which increases the resistance and helps the patient to 
overcome the disease. 


Huntoon Serum 


This is a solution containing the separated antibodies produced when 
animals are immunized with Pneumococcus types 1, 2, and 3. It is 
used as a specific for pneumonia and the best results are obtained in 
pneumonia caused by Pneumococcus, type 1. It is given intrave- 
nously every day in 25 c.c. doses, and hypodermically in 50 c.c. doses. 
When given intravenously it frequently causes a marked rise in tem- 
perature to 105° or 106° F. 


Nuclein 0.3-0.6 Gm. grs. v-x 

This is a compound of phosphorus and proteins which is said to 
increase the number of white blood corpuscles and thereby to destroy 
bacteria. 

NORMAL HORSE SERUM 

This is sterile serum obtained from the horse and filtered through 
a Berkefeld filter. It is used to help coagulate the blood in haemor- 
rhage. Many of the serums and antitoxins contain the active ingre- 
dients in horse serum. They are, therefore, apt to cause an allergic 
reaction (see page 547). 


ALLERGIC PROTEINS 


Allergens or allergic proteins are extracts of proteins which are 
used to prevent or relieve attacks of hay fever, asthma, or urticaria, 
and to determine the susceptibility of the patient to proteins. 

Allergy is a condition in which the patient is unusually sensitive 
to various proteins, such as the proteins in some foods, the pollens 
of some plants, the proteins of bacteria, or the emanations of animal 
hairs or feathers. 


Baan If a gti ti patient happens iy be in ¢ 
where certain pollens are present, or if he eats certain foods, si 
symptoms develop. 
The diseases which are believed to be caused by such hyy 
sensitiveness to proteins are hay fever, asthma, and urticaria or 
hives. ‘ag 
In hay fever the presence in the atmosphere of the pollens of — 
ragweed, golden rod, timothy, or other plants brings on attacks R 
of continual sneezing and secretion from the nose. The attacks — 
occur particularly in the seasons when these pollens are most 
abundant. 
Attacks of spasmodic bronchial asthma are frequently caused 
by the inhalation of emanations from animal hairs or feathers — | 
in patients who are especially susceptible. The animal hairs which | 
principally cause these attacks are horsehair, rabbits’ hair, and 
goose or chicken feathers. Urticaria or hives may also be pro- 
duced in some people when they eat certain kinds of foods; for 
example, strawberries. 
Any of these conditions may also occur from infections with 
certain bacteria. 


ACTION 
Protein Skin Tests 


When a patient is susceptible to certain proteins, the application 
of the dried protein on a scratch mark, or the injection of a dilute 
solution of it, produces a wheal, which is a large elevated red spot 
similar to the spots which occur in hives. The degree of suscep-— 
tibility is sometimes determined by repeating the test with a 
number of weaker solutions, each succeeding injection being 
weaker than the preceding one. 

In patients suffering from hay fever, the application of extracts 
of the pollens of ragweed, timothy, golden rod, and other plants 
produces such a reaction. 

In some cases of asthma, the application on the skin of dried 
protein extracts of animal hairs, such as horsehair, rabbits’ hair, 
or feathers, produces a wheal. Occasionally extracts of various 
foods or bacteria also produce such a reaction. 

In some cases of urticaria or hives the application of protein 
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extracts of strawberries, eggs, or other foods produces a similar 
reaction. 


Prevention and Treatment of Allergy 


In cases of asthma or urticaria, the attacks may frequently be 
prevented by eliminating the causative protein from the food 
or from the environment. Thus, if hives is due to strawberries 
or eggs, the attacks are often prevented when these foods are 
eliminated from the diet. Attacks of asthma which are due to 
horse hair are often prevented when the hair mattresses are re- 
moved from the bed or when the patient is removed from a locality 
where there are many horses. If the attacks are due to feathers, 
they may be prevented by avoiding the use of feather pillows. 

In hay fever, the change of environment alone is usually not 
sufficient to relieve the attacks. The patient also has to be im- 
munized against the specific pollens which cause the attacks. 
Since this treatment lessens the susceptibility to attacks, it is 
called desensitization. 

This preventive treatment usually consists of 15 consecutive in- 
jections of dilute solutions of the specific pollens in increasing 
strengths, and is given about 6 weeks before the expected onset 
of the disease, which is usually in June or August. The treatment 
is also given during the attacks to lessen their severity. The 
immunity only lasts for about a year. 

Patients suffering with urticaria or asthma are also sometimes 
desensitized to. the specific protein which causes the attack. In 
cases of asthma due to animal hairs, extremely dilute solutions 
must be used for desensitization, as poisonous symptoms (allergic 
reaction) occur very readily from such solutions. 


Poisonous Effects 


Anaphalaxis, Serum Sickness, or Allergic Reaction 


The injection of large doses of allergens, or of a serum, in sus- 
ceptible patients, causes some or all of the following symptoms : 


1. Fever 

Headache 

Urticaria (hives) 

Oedema of various parts of the body 
Attacks of asthma 

Collapse 


See a 


—- 


‘The ance r 
dilute solutions of allergens. Vh 
determined whether the patient es ee autgane to : 
asthma or hives, or whether previous injections of a serum | 
caused these symptoms. The injection of epinephrine or adrena 
or atropine, usually relieves the symptoms. 


PREPARATIONS 

Pollen Extracts 
Pollen Allergens “id 
Pollen Antigens oe 

These come in two forms, either as a powder or liquid for testing, — 
or in ampoules for desensitizing the patient. The most common ~ 
pollen allergens are various types of ragweed and timothy, golden rod, 
and various grasses. 


Food Allergens 
Food Protein Extracts 


These are extracts of various foods prepared in powder form, in 
pastes, and in ampoules for testing and for treatment. The most 
common food allergens are eggs, milk, meat, fish, fruit, vegetables, 
cereals, and berries. 


Animal Hair Allergens 
Animal Hair Protein Extracts 


These occur in powders or in extremely dilute solutions, both for 
testing and for immunizing. The most commonly used preparations 
are extracts of goose feathers, chicken feathers, horsehair, rabbits’ 
hair, and various furs. 


Bacterial Allergens 
Bacterial Protein Extracts 


These are extracts of dried bacteria, such as Staphylococci, Strep. 
tococci, and other bacteria. 


Group Allergens 
Group Protein Extracts 


This consists of equal parts of two or more protein extracts or aller- 
gens. It comes in powder form or in vials for testing. If a positive 
test is obtained, the patient is tested with the single proteins of the 
group. 


Dunbar’s Serum (Pollantin) 


This is the serum of horses that have been immunized against the 
pollens of ragweed or timothy. It is used in the treatment of hay 
fever applied locally or given hypodermically. 


It has been found that when injec- 
tions of rotene produce cats a reaction, the pains and stiffness 


: in the joints of chronic rheumatism are greatly relieved. The 


substances used for this purpose are either a mixed typhoid vac- 
eine given in doses of 25 to 100 million at a time, sterilized milk, 


_ or preparations made from milk. 


PREPARATIONS 
Mixed Typhoid Vaccine 


This is a vaccine containing 50 onion Typhoid bacilli and 25 million 
each of Paratyphoid bacillus A and B in each c.c. ampoule. It is given 


intravenously for protein shock treatment in chronic rheumatism. 


Sterilized Milk — 
About 5 to 6 c.c. of boiled milk are given intravenously, or intra- 
muscularly. 


Aolan 


This is a derivative of milk which is free from bacteria and poisonous 
substances. It is given in doses of 0.2 to 0.8 c.c. intramuscularly and 
subcutaneously in chronic rheumatism and chronic infections of the 
joints, skin, etc. 


APPENDIX 


Z | THE HARRISON LAW i oe 
The Harrison Law went into effect March 1, 1915. It was passed to 


regulate the sale and use of habit-forming drugs such as opium, cocain e 
or their derivatives so as to prevent the occurrence of the habit. The | 
- following are the essential features of the law: _ 

1. Every wholesale and retail druggist who sells opium, cocaine, or — 
their derivatives must be registered annually with the Department of : 
Internal Revenue and pay an annual tax of one dollar. They are Bi 
permitted to sell any of the substances listed under the law only upon 
the written order of a physician, pharmacist, or dentist who is also 
registered with the Department of Internal Revenue. They mustkeep 
a record of each sale and give the purchaser a duplicate. All records 
must be kept for a period of two years and are subject to inspection 
by officials of the Department of Internal Revenue at any time. 

2. Every physician and dentist must be registered with the Depart- 
ment of Internal Revenue and pay an annual tax of one dollar. They 
must keep a record of the quantities, and drugs obtained, and of their 
disposal. These records are subject to inspection at any time. Pre- 
scriptions calling for any substance listed under the Harrison law must 
bear the physician’s name, address, and registry number. They must 
also contain the patient’s name, age, and address, and must be dated 
on the day they are written and signed by the physician ordering them. 

3.. Any unauthorized person who has any of the substances listed 
under the law in his possession is subject to a fine of $2,000 or five 
years imprisonment or both. : 


- 
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List of Drugs under the Harrison Law 


Opium Coca 

Opium Powder Fluidextract of Coca 
Opium tablets (all strengths) Cocaine 
Extract of Opium Cocaine Hydrochloride 
Dover’s Powder Cocaine tablets (all strengths and 
Tincture of Dover’s powder combinations) 
Tinctura Opii Simplex Codrenin 
Tincture of Deodorized Opium Eucaine 
Morphine Sulphate (all strengths Holocaine 

and all tablets) Novocaine or Procaine 
Magendie’s Solution Tropacocaine 
Codeine and its salts Anaethesin 
Codeine tablets (all strengths) Orthoform 
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_ In addition, all mixtures or prescriptions containing opium, coca, or 


s _ their derivatives except the following : 


1. Preparations that contain less than grs. ii of opium in every 
ounce. 1 

2. Preparations that contain less than gr. } of morphine, gr. i of 
codeine, or gr. $ of heroin, in every ounce. 

3. Liniments or ointments which are used externally, except those 
containing cocaine or eucaine (alpha or beta), or any of their salts 
or synthetic substances. 


Application of the Harrison Law in Hospitals 


- Every hospital must be registered with the Department of Internal 
Revenue and receives a registry number and is subject to the same 
regulations as physicians. 

By the following method a record may be kept of the quantities 
used of the drugs listed under the Harrison law. 

1. Substances listed under the Harrison law must be ordered for 
ward use on special blanks upon which appears the hospital registry 
number. All drugs listed in the Harrison law must be ordered on 
one of these blanks and be signed by a physician. 

2. Every order calling for opium, coca, or any of their derivatives 
must be signed by the physician who orders it, both in the order book 
and on the chart. 

3. A special book should be kept in every ward, in which the nurse 
enters the name, date, journal number, the dose, and the drug given. 
In this book the nurse is therefore able to account for the quantities of 
Harrison law drugs obtained from the pharmacist. If a bottle con- 
taining any drug listed under the Harrison law is broken, a record of it 
should also be made. 


(The most important reference is given first) 


ake e A 
A.B. and §. pill, 205 
_ Abbreviations of terms used in orders, 
. 138 
Abbreviations of terms used in pre- 
scriptions, 137 
Absinthe, 190 
_ Absolute alcohol, 353 
Absorbents, 215, 22 
Absorption, 13, 123 
Absorption, fluids which aid, 124 
Absorption, how to aid, 124 
Absorption of drugs, 123, 13 
| Acacia, 161 
Accuracy in administering medicines, 
116 
A. C. E. Mixture, 372 
Acetanilid, 388, 391, 339, 477, 275 
Acetanilid, administration of, 391 
Acetanilid, Appearance of patient, 
388 
Acetanilid habit, 390 
Acetanilid, idiosyncrasies of, 389 
Acetanilid, poisonous effects of, 389 
Acetanilid powder, compound, 392 
Acetanilid, uses of, 390 
Acetannin, 98 
Acetate, tannyl, 98 
Acetphenetedin, 392 
Acetum, 173, 6 
Acetum opii, 335 
Acetylcholine, 418 
Acetylcholine hydrochloride, 4 418 
Acetylene gas poisoning, antidote for, 
149 
Acetylsalicylic acid, 513, 218 
Acid, acetic, diluted, 173 
acetylsalicylic, 513, 218 


a ete INDEX 


Acid, agaric, 416 
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arsanilic, 247 

arsenous, solution of, 247 
benzoaric, 99 

benzoic, 466 

boracic, 68 

boric, 68, 83 

cacodylic, 247 
camphoric, 416 ~ 
carbolic, 71, 81 
catechutannic, 97 
chromic, 160 
chrysophanic, 159 
cinnamic, 466 

citric, 173 

diluted prussic, 174 
ellagic, 99 

filicic, amorphous, 220 
gallic, 99 

glacial acetic, 391 
glycerophosphoric, 453 
gymnemic, 188 
hydriodic, diluted, 502 
hydrobromie, diluted, 342 
hydrochloric, diluted, 171 
hydrocyanie, diluted, 174 
kinotannic, 97 

lactic, 440 

nitric, 160, 172 

nitric, diluted, 172 
nitrohydrochlorie, 172 
oxalic, 174 
phenylcinchoninic, 515 
phosphoric, 453 

picric, 75 

prussic, 174 

salicylic, 508, 512, 218 
sulphuric, 171 


ALU ted, fone 


faraes, 174 

trichloracetic, 160 

Acidity of a solution, 41 

Acidophilus bacillus cultures, 442 

Acidophilus, bacillus, milk, 442 

Acidosis, 521 

Acidosis, administration of insulin in, 
524 

Acid phosphate, sodium, 463 

Acid sodium phosphate, 463 

Acids, 169 

Acids, administration of, 129 

Acids, antidotes for, 147 

Acids, inorganic, 169 

Acids, mineral, 169 

Acids, organic, 172 

Acids, plant, 172 

Acids, poisoning by, antidotes for, 
147 

Acids, poisonous effects of, 170 

Acids, treatment of poisoning by, 
170 

Acids, vegetable, 172 

Acidum boricum, 68 

Acidum hydrochloricum dilutum, 
171 

Acne bacillus vaccine, 548 

Aconite, 275 

Aconite, appearance of patient, 275 

Aconite as antipyretic, 276 

Aconite as diaphoretic, 276 

Aconite poisoning, 276 

Aconite poisoning, treatment of, 277 

Aconitine, 277 

Acriflavina neutra, 77 

Acriflavine, 77, 83, 84, 85 

Acriflavine, action of, 77 

Acriflavine, neutral, 77 

Acriflavine, preparations of, 77 

Acriflavine, uses of, 77 

Acromegaly, 529 

Action, cumulative, 15 

Action of drugs, types of, 13 

Active immunity, 537 

Active principles of digitalis, 255 

Active principles of drugs, 9 

Active principles of opium, 326 


| Acute cocaine poisoning, 422 


Acute ergot poisoning, 470 
Acute mercury poisoning, 492 
Acute morphine poisoning, 330 : 
Acute myocardial insufficiency, 254 : 
Acute opium poisoning, 330 : 
Acute phosphorus poisoning, 451 % 
Acute strychnine poisoning, 319 t “a 
Acute wood alcohol poisoning, 356 "aes 
Adalin, 343 - on 
Addison’s disease, 532 * 
Adeps, 162 eo io 
Adeps benzoinatus, 162 aa 
Adeps lanae hydrosus, 163 ~s 
Adhesive plaster, 92 ’ 
Adiposogenitalis, dystrophia, 530 ~ 
Adjuvant of a prescription, 136 
Administration by inhalation, 128 
Administration by inunction, 128 
Administration by mouth, 123 
Administration by mouth, rules for, 
126 
Administration by rectum, 127 
Administration by the skin, 128 
Administration by vapor, 128 
Administration for general effects, 
121 
Administration for local effects, 117 
Administration for systemic effects 
121 
Administration, hypodermic, 122 
Administration, intramuscular, 122 
Administration, intravenous, 121 
Administration of acetanilid, 391 
Administration of acids, 129 
Administration of adrenalin, 273 
Administration of alcohol, 352 
Administration of alkalies, 178 
Administration of alkaloids, 131 
Administration of analgesic anti- 
pyretics, 391 
Administration of anthelmintics, 219 
Administration of antipyretics, 391 
Administration of antipyrine, 391 
Administration of antitoxins, 538 
Administration of arsenobenzol, 505 
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of arephenamine, | Admini 


nistration of barbital, 383 


Administration of bougies, 120 


Administration of calcium, 449 


Pe _ Administration of castor oil, 202 
_ Administration of cathartics, 215 


Administration of cerates, 120 


Administration of chloral, 380 


Administration of chloroform, 370 

Administration of coal tar drugs, 391, 
132 

Administration of coal tar remedies, 
132, 391 

Administration of cod liver oil, 446 

Administration of common remedies, 
table for, 133, 134 

Administration of digitalis, 260 

Administration of doses from stock 
solutions, 107 

Administration of doses from stock 
tablets, 104 

Administration of douches, 118 

Administration of enemata, 127 

Administration of epinephrine, 273 

Administration of ergot, 472 

Administration of galenical prepara- 
tions, 131 

Administration of gargles, 119 

Administration of glucosides, 131 

Administration of hops, 346 

Administration of hypnotics, 132 

Administration of inorganic salts, 
129 

Administration of insulin, 523 

Administration of iodides, 502, 130 

Administration of ipecac, 293 

Administration of iron preparations, 
237 

Administration of irrigation, 127 

Administration of liniments, 119 
Administration of liquid ont gpl 
135 

Administration of lozenges, 120 

Administration of medicines, 115 

Administration of medicines, for gen- 
eral effects, 121 

Administration of medicines, prin- 
ciples of, 117 


: ) 
~ tection oF mouth i in, 126 ? 


| Administration of medicines, pro- 


tection of teeth in, 126 
Administration of mercury by intra- 
muscular injections, 495 
Administration of mercury by inunc- 
tion, 495 
Administration of mercury by rub- 
bings, 495 
Administration of mercury by vapor, 
495 : 
Administration of mercury prepara- 
tions, 495 
Administration of metallic salts, 130 
Administration of mineral oil, 135 
Administration of morphine, 334 
Administration of mouth washes, 119 
Administration of mustard plaster, 
156 
Administration of nitrites, 281, 1380 
Administration of nitrous oxide gas, 
_ 875 
Administration of normal salt solu- 
tion, 232 
Administration of oils, 132 
Administration of ointments, 119 
Administration of oleates, 120 
Administration of opium, 334 
Administration of oxygen, 291 
Administration of paraldehyde, 385 
Administration of phenacetin, 388 
Administration of physical prepara- 
tions, 1381 
Administration of pituitrin, 474 
Administration of plasters, 120 
Administration of poultices, 120 
Administration of powders, 120 
Administration of remedies, 129 
Administration of salicylates, 511 
Administration of saline cathartiecs, 
129 
Administration of saline diuretics, 
130 
Administration of salvarsan, 505 
Administration of serums, 538 
Administration of sodium _ bicar- 
bonate, 178 
Administration of solutions, 118 
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Administration of sulfonal, 382 

Administration of suppositories, 120 

Administration of synthetic drugs, 
132 

Administration of thymol, 225 

Administration of trional, 382 

Administration of turpentine stupe, 
157 

Administration of vaccines, 538 

Administration of veronal, 383 

Administration of wet dressings, 118 

Administration, time of, 125 

Administration to children, 126 

Administration to insane patients, 
126 

Administration to unconscious pa- 
tients, 126. 

Adnephrin, 273 

Adrenal cortex, 533 

Adrenal extract, 532 

Adrenal extracts, uses of, 533 

Adrenal gland, dried, 533 

Adrenal gland, physiology of, 532 

Adrenal glands, 532 

Adrenalin, 270, 533 

Adrenalin and novocaine solution, 
426 

Adrenalin and novocaine tablets, 426 

Adrenalin and procaine solution, 426 

Adrenalin and procaine tablets, 426 

Adrenalin chloride, 273 

Adrenalin hydrochloride solution, 273 

Adrenalin inhalant, 273 

Adrenalin ointment, 273 

Adrenalin poisoning, 272 

Adrenal insufficiency, 532 

Adrenalin tablets, 273 

Adrenalin, uses of, 272 

Adrenal medulla, 532 

Adrenal nucleoprotein, 533 

Adrenal residue, 533 

Aether, 358 

Aethylis bromidum, 372 

Aethylis chloridum, 372 

Afenil, 450 

Afferent nerve endings, 

depression of, 395 


effect of 


| Agar-Agar, 195, 196 >* iG 
| Agar-Agar with calumba, 197% 2 
| Agar-Agar with gentian, 197 


Agar-Agar with phenolphthalein, 

Agaric acid, 416 % 

Agaricin, 416 

Agaricus, 416 

Agaricus albus, 416 

Agaric, white, 416 

Age influencing dosage, 103 

Agomensin, 535 

Agurin, 459° - _ 

Airol, 61, 95 

Albolene, 163 

Albolene, liquid, 196 

Albumin milk, Hoos, 439 

Albuminate tannin, 98 * 

Albutannin, 98 . 

Alcohol, 346, 353, 75, 269, 289 

Alcohol, absolute, 353 

Alcohol, administration of, 352 

Alcohol, amyl, 357 

Alcohol, appearance of patient, 346 

Alcohol, as antiseptic, 75 

Alcohol, benzyl, 428 

Alcohol, butyl, 357 

Alcohol, diluted, 353 

Alcohol ethylicum, 346 

Alcoholic beverages, 353 

Alcoholic carminatives, 191 

Alcoholism, 350 

Alcoholism, acute, 349 

Alcohol, methyl, 356 

Aleohol poisoning, 349 

Alcohol poisoning, acute, 349 

Alcohol poisoning, chronic, 350 

Alcohol poisoning, treatment of, 350 

Alcohol, propyl, 357 

Alcohol tolerance, 352 

Alcohol, wood, 356 

Ale, 355 

Aleuronat, 545 

Alkalies, 176 

Alkalies, calcium preparations of, 
180 

Alkalies, magnesium preparations of, 
180 
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Alkalies, poisoning by, antidotes for, 
147 

Alkalies, poisonous symptoms of, 178 

Alkalies, preparations of, sodium 
compounds, 179 

Alkalies, treatment of poisoning by, 
179 

Alkaline astringents, 94 

Alkaline diuretics, 458 

Alkaline earths, 176, 179 

Alkaline earths used as antacids, 180 

Alkalinity of a solution, 41 

Alkaloids, 10 

Alkaloids, administration of, 131 

Alkaloids, artificial, cocaine, 425 

Alkaloids of cocaine, 425 

Alkaloids of opium, artificial, 337 

Alkaloids, poisoning by, antidotes 
for, 148 

Allergens, 545, 547, 548 

Allergens, animal hair, 548 

Allergens, bacterial, 548 

Allergens, food, 548 

Allergens, group, 548 

Allergens, meat, 548 

Allergens of chicken feathers, 548 

Allergens of eggs, 548 

Allergens of feathers, 548 

Allergens of goose feathers, 548 

Allergens of horse hair, 548 

Allergens of rabbit’s hair, 548 

Allergens, poisonous effects of, 547 

Allergens, pollen extracts, 548 

Allergens, vegetable, 548 

Allergic proteins, 545 

Allergic proteins, poisonous effects 
of, 547 

Allergic reaction, 547 

Allergy, prevention and treatment of, 
547 

Allonal, 383 

Allspice, 189 

Almond, bitter, 190 

Aloe, 200, 204 

Aloe and iron, pills of, 204 

Aloe and mastiches, pills of, 204 

Aloe and myrrh, pills of, 204 

Aloin, 205 

Alophen pills, 205 
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Alpha lobelin, 289, 290 

Alpha rays of radium, 518 

Alteratives, 433, 453, 22 

Altheae, 161 

Alum, 88, 89, 90, 160, 193, 224 

Alum, burnt, 90 

Alum, dried, 90 

Alumen, 90 

Alumen exsiccatum, 90 

Aluminii naphtholsulphonas, 90 

Aluminium, 89 

Aluminium acetate solution, 60, 82, 
90 

Aluminium acetate, solution of, 90, 
60, 82 

Aluminium poisoning, antidote for, 
147 

Aluminium, preparations of, 90 

Aluminium, uses of, 89 

Aluminium naphtholsulphonate, 90 

Alumnol, 90 

Alum poisoning, antidote for, 147 

Alum, preparations of, 90 

Alum, uses of, 89 

Alypine, 426 

Alypine tablets, 426 

American hellebore, 277 

American whisky, 353 

Amidopyrine, 339, 391 

Aminoform, 465 

Amiodoxyl] benzoate, 515 

Ammonia, 255, 268, 289 

Ammonia and anise, solution of, 294 

Ammonia, aromatic spirit of, 268 

Ammonia liniment, 158 

Ammonia poisoning, 268, 178 

Ammonia poisoning, treatment of, 
179 

Ammoniated mercury, ointment of, 
496 

Ammoniated tincture~ of valerian, 
344 

Ammonii ichthyosulphonas, 62 

Ammonium, 268 

Ammonium acetate, Solution of, 269 

Ammonium acetate, Solution of, as 
diaphoretic, 401 

Ammonium and anise, solution of, 
190, 294 


Ammonium yen 294. rity 
Ammonium chloride, 291, 293, 294, 
461 
Ammonium ichthyolate, 62 
Ammonium iodide, 502 
Ammonium nitrate, 461 
Ammonium ortho iodoxylbenzoate, 
515 
Ammonium salicylate, 512 
Amniotin, 535 
Amphotropin, 465 
Ampoule, 5 
Amygdala amara cortex, 190 
Amygdala dulcis, 161 
Amygdala dulcis cortex, 190 
Amygdalin, 174 
Amylene chloral, 381 
-Amylene hydrate, 385 
Amy] nitrite, 281. 
Amylopsin, 182, 183 
Amylum, 161 
Amylzyme, 185 
Amytal, 384 
Anaesthesia, after care of, 364 
Anaesthesia, after effects of, 361 
Anaesthesia by chloroform, 366 
Anaesthesia by ether, 359 
Anaesthesia by ethyl chloride, 372 
Anaesthesia, chloroform, 366 
Anaesthesia, closed mask method, 
365 
Anaesthesia, dangers following, 364 
Anaesthesia, drop method of ad- 
ministration, 365 
Anaesthesia, ether, 359 
Anaesthesia, ethylene, 375 
Anaesthesia, gas ether method of 
administration of, 365 
Anaesthesia, hyoscine morphine, 415 
Anaesthesia, infiltration, 424 


Anaesthesia, magnesium sulphate, 
375 

Anaesthesia, methods of administer- 
ing, 365 


Anaesthesia, nitrous oxide, 373 

Anaesthesia, open method of ad- 
ministration of, 365 

Anaesthesia, preparations for, 364 


- Anaesthesin, 429 


Anaesthetic mixtures, 372 


Anaesthetics, 358, 325, 420,22 


Anaesthetics, general, 358 


Anaesthetics, local, 420 a: 
Anaesthetics, local, used by direct 


application, 428 
Anaesthol, 373 
Analeptics, 22 _ 
Analgesic antipyretics, 386, 387 


Analgesic antipyretics, administra-— 


tion of, 391 
Analgesic antipyretics, 
of patient, 388 


Analgesic antipyretics, habit forma- | 


tion in, 390 - 

Analgesic antipyretics, idiosyncrasies 
of, 389 

Analgesic antipyretics, poisonous ef- 
fects of, 389 

Analgesics, 325, 326, 23 

Anaphalaxis, 547 

Anasarcin, 460 

Anchylostoma duodenale, 224 

Anhydrous glucose, 434 

Anilin, 391 

Animal emanations as cause of 
asthma, 545 

Animal hair allergens, 548 x 

Animal hair protein extracts, 548 

Animal hair proteins, 548 

Animal hair proteins, poisonous ef- 
fects of, 547 

Animals, organs of, used as remedies, 
520 

Anions, 41 

Anise, 190 

Anise, ammonia and, 
294 

Anise, ammonium and, solution of, 
291 

Anisotonic solution, 231 

Anodyne, Hoffman’s, 366 

Anodynes, 23, 326 

Antacids, 176, 180, 23 


solution of, 
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Anthelmintics, 23, 218 
Anthelmintics, administration of, 219 
Anthracene cathartics, 217 
Antianthrax serum, 539 
Antiarthritics, 23 


_ Anti-bitters, 187 


Antibody preparations, 545 

Antidiphtheriec globulins, 540 

Antidotes, chemical, 145 

Antidotes, chemical, table of, 147, 
148 

Antidotes, classification of, 145 

Antidotes for acids, 147 

Antidotes for alkalies, 147 

Antidotes for alkaloids, 148 

Antidotes for caustic alkalies, 147 

Antidotes for digitalis glucosides, 148 

Antidotes for gases, 149 ~ 


_ Antidotes for gases, table of, 149 


Antidotes for glucosides, 148 

Antidotes for hypnotics, 148 

Antidotes for metals, 147, 148 

Antidotes for poisons, 145 

Antidotes, physiological, 145 

Antidotes, physiological, table of, 
148 

Antidotes, precipitates as, 145 

Antidotes, symptomatic, 145 

Antidysenteric serum, 539 

Antiemetics, 23 

Antifebrin, 391 

Antiformin, 66 

Antigen, modified pneumococcus, 543 

Antigonococcus serum, 539 

Antihysterics, 343 

Antilithics, 23 

Antimeningococcus serum, 539 

Antimony, 159, 193 

Antiperiodics, 23 

Antiphlogistine, 162 

Antipneumococcus serum, 539 

Antipneumococcus serum, types 1, 2, 
3, and 4, 539 

Antipyretics, 386, 387, 23 

Antipyretics, administration of, 391 

Antipyretics, analgesic, 386, 387 
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Antipyretics, coal tar, 387 

| Antipyretics, habit formation in, 390 

Antipyretics, poisonous effects of, 
389 

Antipyretics, uses of, 390 

Antipyrine, 388, 391, 339, 477 

Antipyrine, administration of, 391 

Antipyrine, appearance of patient, 388 

Antipyrine habit, 390 

Antipyrine, idiosyncrasies of, 389- 

Antipyrine, poisonous effects of, 389 

Antipyrine salicylate, 391, 514 

Antipyrine, uses of, 390 

Antirabic vaccine, 544 

Antipyrine with iron chloride, 391 

Antiseptic, good, essentials of a, 56 

Antiseptic powders, 83 

Antiseptics, 55, 23 

Antiseptics acting after absorption, 
82 

Antiseptics acting after excretion, 
84 

Antiseptics acting on the lungs, 84 

Antiseptics, chemical classification of, 
56 

Antiseptics, classification of, 55 

Antiseptics, coal tar, 77 

Antiseptics, common, therapeutic use 
of, 80 

Antiseptics for disinfecting the hands, 
81 

Antiseptics for douches, 85 

Antiseptics for blood, 84 

Antiseptics for genito-urinary tract, 
84 

Antiseptics for mucous membranes, 
83 

Antiseptics for sinuses, 82 

Antiseptics for skin, 81 

Antiseptics for ulcers, 82 

Antiseptics for use in irrigating the 
bladder, 84 

Antiseptics for wounds, 82 

Antiseptics, inorganic, 56 

Antiseptics, intestinal, 218 

Antiseptics, local, 80 

Antiseptics, mode of action of, 55 


4 matineptos ene 56, nn 

Antiseptics, pulmonary, 296, aie 

Antiseptics, therapeutic classifica- 
tion of, 80 

Antiseptics, therapeutic use of, 80 

Antiseptics, urinary, 464, 84 

Antiseptics used as dressings, 82 

Antiseptics used for mucous mem- 
branes, 83 

_ Antiseptics used for the blood, 84 

Antiseptics used for sinuses, 82 

Antiseptics used for ulcers, 82 

Antiseptics used for wounds, 82 

Antisialogogues, 23 

Antispasmodics, 3438, 23 

Antistaphylococcus serum, 539 

Antistreptococcus serum, 538 

Antistreptococcus serum, polyvalent, 
538 

Antitoxic serums, 539 

Antitoxin, diphtheria, concentrated, 
540 

Antitoxin, refined diphtheria, 540 

Antitoxins, 539, 540, 541 

Antitoxins, administration of, 540 

Antitoxins, method of manufacture 
of, 538 

Antitoxin, tetanus, 540 

Antitoxin, toxin, diphtheria, 541 

Antitoxin, toxin, mixtures, 541 

Antitoxin, toxin, scarlet fever, 541 

Antivenin, 540 

Antizymotics, 23 

Aolan, 549 

Apenta water, 210 

Aperients, 23 

Apinol, 298 

Apiol, 476 

Apnoea, physiology of, 288 

Apocynein, 264 

Apocynin, 264 

Apocynum, 264, 462 

Apomorphine, 192 

Apomorphine as diaphoretic, 400 

Apomorphine hydrochloride, 298, 192 

Apothecaries’ equivalents of metric 
measures, 30 

Apothecaries’ equivalents of metric 
weights, 30 


Apothecaries’ fluid be 
Apothecaries’ system of weigh: 
measures, 29 at 
Apothecaries’ table of volume, 29 _ 
Apothecaries’ table of weights, 29 
Apparatus used in administering 
medicines, care of, 116 
Appearance of patient after acet- 
anilid, 388 
Appearance of patient after alcohol, 
346 
Appearance of patient after anal 
antipyretics, 388 
Appearance of patient after anti- <4 
pyrine, 388 S: 
Appearance of patient after atropine, ’ 
406 
Appearance of patient after barbital, 
382 
Appearance of patient after bella- 
donna, 406 
Appearance of patient after bromides, 
340 
Appearance of patient after caffeine, 
314 
Appearance of patient after chloral, 
378 
Appearance of patient after cocaine, 
420 
Appearance of patient after digitalis, 
255 
Appearance of patient after ergot, 
468 
Appearance of patient after eserine, 
401 
Appearance of patient after ether, 
359 
Appearance of patient after hyoscine, 
414 
Appearance of patient after iodides, 
498 
Appearance of patient after mercury, 
490 
Appearance of patient after mor- 
phine, 326 
Appearance of patient after nitrites, 
279 
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Appearance of patient after nitrous 


oxide gas, 373 

Appearance of patient after opium, 
326 

Appearance of patient after phenace- 
tin, 388 

Appearance of patient after phy- 
sostigmine, 401 

Appearance of patient after pilo- 
carpine, 396 

Appearance of patient after pituitrin, 
473 

Appearance of patient after quinine, 
481 

Appearance of patient after saliey- 
lates, 509 

Appearance of patient after scopo- 
lamine, 414 

Appearance of patient after strych- 
nine, 317 

Appearance of patient after veronal, 
382 

Appendix, 550 

Approximate apothecaries’ equiva- 
lents of metric units, 30 

Approximate equivalents of metric 
doses commonly ordered, 33 

Approximate equivalents of metric 
units, 30 

Approximate metric equivalents of 
apothecaries’ units, 30 

Aqua camphorae, 191, 267 

Aqua cinnamomi, 190 

Aqua fortis, 172 

Aqua hamamelis, 100 

Aqua menthae peperitae, 189 

Aqua rosae, 101, 190 

Araroba, 159 

Arbutin, 467 

Argenti ichthyosulphonas, 62 

Argenti nitras, 89 

Argenti nitras fusus, 89 

Argentum, 88 

Argyn, 58 

“ Argyria,’”’ 88 

Argyrol, 58 

Arheol, 467 

Aristochin, 489 

Arnica, 158 
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Aromatic bitters, 186, 187 

Aromatic elixir, 190 

Aromatic powder, 189 

Aromatics, 23 

Aromatic spirit of ammonia, 268, 
191 

Arsaminol, 508 

Arsanilic acid, 247 

Arsanilic acid, preparations of, 247 

Arsenic, 242 

Arsenic, antidotes for, 241 

Arsenic poisoning, 244 

Arsenic poisoning, acute, 244 

Arsenic poisoning, antidote for, 147, 
241 

Arsenic poisoning, cumulative, 245 

Arsenic poisoning, treatment of, 245 

Arsenic tolerance, 243 

Arsenic trioxide, 247 

Arsenic, uses of, 244 . 

Arsenobenzol, 504, 508 

Arsenobenzol, administration of, 505 

Arsenobenzol, poisonous symptoms 
of, 506 

Arsenobenzol, skin reactions of, 507 

Arsenobenzol, Swift Ellis method 
of administration of, 505 

Arsenous acid, solution of, 247 

Arsenous iodide, 247 

Arsenous and mercuric iodide, solu- 
tion of, 247 

Arsen triferrin, 247 

Arsphenamine, 504, 248 

Arsphenamine, administration of, 505 

Arsphenamine, early toxic symp- 
toms of, 506 

Arsphenamine, immediate toxic symp- 
toms of, 506 

Arsphenamine, late toxic symptoms 
of, 507 

Arsphenamine poisoning, 506 

Arsphenamine poisoning, early symp- 
toms of, 506 

Arsphenamine poisoning, immediate 
symptoms of, 506 

Arsphenamine poisoning, 
Herxheimer reaction in, 507 

Arsphenamine poisoning, late symp- 
toms of, 507 


Jarish- 


em Arsphenamine, 


507 © 
Arsphenamine, Swift Ellis method 

of administration of, 505 
Arsphenolamine hydrochloride, 507 
Arsphenolamine 8, 508 
Arterial depressants, 278 
Arterial stimulants, 270 
Artificial alkaloids of morphine, 337 
Artificial alkaloids of opium, 337 
Artificial carlsbad salt, 209 
Artificial carlsbad water, 209 
Artificial cocaine alkaloids, 425 
Artificial menopause, 534 
Asafoetida, 189 
Asagraea, officinalis, 278 
Ascarides, 219 
Aspidium, 220 
Aspidium poisoning, 220 
Aspirin, 218, 275, 339, 513 
Asthma, as allergic reaction, 547 
Astringent action, 13 
Astringents, 86, 23 
Astringents, alkaline, ,94 
Astringents, inorganic, 86 
Astringents, mineral, 86 
Astringents, organic, 96 


Astringents, poisonous effects of, 
87 

Astringents, treatment of poisoning 
by, 88 


Astringents, vegetable, 96 

Atophan, 514 

Atoxyl, 247 

Atropa belladonna, 405 

Atropa mandragora, 405 

Atropine, 405, 406, 412, 255, 269, 
289, 477 

Atropine, appearance of patient, 406 

Atropine, effect on secretions, 408 

Atropine group of drugs, 405 

Atropine idiosyncrasies, 409 

Atropine ointment, 412 

Atropine, oleate of, 412 

Atropine poisoning, 409 

Atropine poisoning, antidote for, 
148 


He fyeactione’ of, ‘ropine sulpha oe, 
| Atropine, uses of, 410° 
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Attenuated living vaccines, 544 
Attenuated vaccines, 544 
Aurantii amari, 190 
Aurantii dulcis cortex, 190 
Auricular fibrillation, 254 
Auriculo-ventricular bundle of yebrt 
251 
Aurum (gold), 453 
Autogenous vaccines, 542 ene 
Autonomic nerve endings, action of, 
395 te 
Autonomic nerve endings, effect of 
depression of, 396 t 
Autonomic nerve endings, effect of 
stimulation of, 310, 395 “4a 
Autonomic nerves, effect of depression 
of, 312 
Autonomic nervous system, 304 


B 


Bacilli, paratyphoid A and B, 542, 
549 
Bacillus acidophilus, 440 : Na 
Bacillus acidophilus culture, 442 
Bacillus acidophilus milk, 442 
Bacillus, acne, vaccine, 543 
Bacillus, bulgarian, tablets, 442 
Bacillus bulgaricus, 441 
Bacillus bulgaricus culture, 442 
Bacillus coli vaccine, 543 
Bacillus of Bordet and Gengou, 543 
Bacillus prodigiosus and _ strepto- 
cocci vaccine, 543 
Bacterial allergens, 548 
Bacterial vaccines, 541 
Bactericides, 55 
Bacteriolytic serums, 537 
B. A. culture, 442 
Balsam of fir, 156 
Balsam of peru, 79 
Balsam of tolu, 295 
Balsams, 79, 12 
Balsamum traumaticum, 297 
Barberry, 187 
Barbital, 382 
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~ Barium poisoning, antidote for, -_ 


_ Basedow’s 


- Barium sulphate, 95 

_ Barium, uses of, 95 

Basal metabolism test in diseases of 
thyroid gland, 525 

Base of a salt, 339 

disease 
goiter), 526 

Basham’s mixture, 240 

Basis of a prescription, 136 

B. B. culture, 442 

Bearberry, 467 

B. E. dried, new tuberculin, 544 

Beebe modified buttermilk, 440 

Beebe protein milk, 4389 

Beechwood, pure, 296 

Beef tea, peptonized, 439 

Beers, 355 

Belladonna, 405 


(exophthalmic 


Belladonna, appearance of patient, 


406 

Belladonna, effect on secretions, 408 

Belladonna, extract of, 411 

Belladonna group, 405 

Belladonna, idiosyncrasies of, 409 

Belladonna liniment, 412 

Belladonna ointment, 411 

Belladonna plaster, 412 

Belladonna poisoning, 409 

Belladonna poisoning, antidote for, 
148 

Belladonna poisoning, treatment of, 
410 

Belladonna preparations made from 
the leaves, 411 

Belladonna preparations made from 
the root, 412 

Belladonna, tincture of, 411 

Belladonna, uses of, 410 

Benzoaric acid, 99 

Benzoate, benzyl, 417 

Benzoates, 466 

Benzoate, sodium, 466 

Benzoic acid, 466 

Benzoin, 296, 297, 466 

Benzoinated lard, 162 

Benzoin, tincture of, 297 


- Benzol, 248 

- Benzol, uses of, 248 

Benzolsulphinidum, 435 

Benzyl alcohol, 428 

Benzyl benzoate, 417, 418 

Benzyl succinate, 418 

Berberine, 187, 475 

Berberis, 187 - 

Beri beri, vitamin deficiency in, 445 

Beta eucaine, 426 

Beta eucaine hydrochloride, 427 

Beta eucaine lactate, 427 : 

Betaine hydrochloride, 171 

Betanaphthol benzoate, 218 

Betanaphthol salicylate, 218 

Beta rays of radium, 518 

Betol, 514 

Beverages, alcoholic, 353 

Bhang, 338 

Bicarbonate, sodium, 176 

Bichloride of mercury, 56, 80, 81, 82, 
85, 495 

Bichloride of mercury poisoning, 
antidote for, 147 

Bichloridol, 497 

Bilein, 198 

Bile salts, 198 

Biniodide of mercury, 495 

Bismudol, 508 

Bismuth, 94 

Bismuthal, 95 


| Bismuth and iron citrate, 95 


Bismuth betanaphtholate, 218 

Bismuth, cremo, 95 

Bismuthi bitannas, 95 

Bismuthi dithio salicylate, 61 

Bismuthi et ferri citras, 95 

Bismuthi iodosubgallas, 95 

Bismuthi, mixtura, 95 

Bismuth iodosubgallate, 61, 95 

Bismuthi tribromphenolas, 61, 95 

Bismuth paste, 60 

Bismuth poisoning, 94 

Bismuth poisoning, 
147 

Bismuth, poisonous effects of, 94 

Bismuth, poisonous symptoms of, 94 

Bismuth, potassium, tartrate, 508 

Bismuth, preparations of, 94 


antidotes for, 


powders, 94, 60 

Bismuth preparations, 
syphilis, 508 

Bismuth subcarbolate, 61 

Bismuth subcarbonate, 94 

Bismuth subgallate, 60, 95 

Bismuth subnitrate, 94 

Bismuth subsalicylate, 218 

Bismuth sulphocarbolate, 218 

Bismuthum, 94 

Bismuth, uses of, 94 

Bitter almond, 190 

Bitter cucumber, 213 

Bitter orange peel, 190 

Bitters, 186, 23 

Bitters, administration of, 186° 

Bitters, aromatic, 186, 187 

Bitters, simple, 186 

Blackberry, 100 

Black draught, 206 

Black drop, 335 

Black haw, 477 

Black mustard, 155 

Black snakeroot, 517 

Black wash, 496 

Bladder, antiseptics for irrigating, 
84 

Blaud’s pills, 239 

Bleaching powder, 65 

Blindness following wood alcohol 
poisoning, 357 

Blood, antiseptics for the, 84 

Blood circulation, physiology of, 249 

Blood clotting, physiology of, 234 

Blood clotting, substances used for, 
234 

Blood, depression of, 230 

Blood, formation of, 229 

Blood, physiology of the, 229 

Blood, pH value of, 42 

Blood, salts of the, 231 

Blood stimulants, 229 

Blood, stimulation of the, 230 

Blue gum tree, 78 

Blue mass, 495 

Blue ointment, 495 

Blue stone, 93 

Blue vitriol, 93 


use of, in 


Bismuth preparations used as dusting ‘Blumgarten’s 1 metho 


doses from stock soluti 
Blumgarten’s rule for makin 
desired solution from a 
solution, 46 ; 
Blumgarten’s rule for making weak 
from strong solutions, 46 


lating, 386 

Body temperature, mode of produc- Z 
tion, 386 

Boracic acid, 68, 83 

Borax, 68 — 

Bonjean’s ergotin (purified extract 
of ergot), 472 

Borcherdt’s dry malt soup extract, 
436 

Borcherdt’s dry malt soup extract ¥ 
with wheat flour, 486 

Borcherdt’s malt sugar, 436 

Bordet and Gengou bacillus, 543 

Boric acid, 68, 83 

Boric acid ointment, 69 

Borneol isovalerate, 345 

Bornyval, 345 

Boroglycerin, glycerite of, 68 

‘“‘ Borosal ” solution, 69, 82 

Bougies, 120 

Bougies, administration of, 120 

B. P., 9 

Brain depressants, 325 

Brain extract, solution of, 2385 

Brain, pineaon of the, 301 

Brain, mental functions of the, 303, 
301 

Brain, motor center of the, 303 

Brain, motor functions of the, 303 

Brain, physiology of the, 301 

Brain, psychical functions of the, 303 

Brain, sensory function of the, 302 

Brain stimulants, 314 

Brandy, 353 

Braun’s solution, 425 

Brayera, 220 

Brimstone, 197 

British pharmacopoeia, 9 

Brometone, 3438 

Bromides, 339, 291 

Bromides, appearance of patient, 340 
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Bromides, comparative action of, 342 

Bromides, poisonous effects of, 341 

Bromides, poisonous symptoms of, 
341 

Bromides, triple, 343 

Bromides, uses of, 342 

Bromine, 339 

Bromiol, 343 

Bromipin, 343 

Bromism, 341 

Bromoform, 296 

Bromo mangan, 343 

Bromural, 384 

Broom tops, 418 

Brovalol, 343 

Brownian movement, 43 

Brown mixture, 291, 295 

Brucine, 317 

Buchu, 460 

Buckthorn, california, 197 

Bulgarian bacillus tablets, 442 

bulgaricus, bacillus, 442 

bulgaricus, bacillus, culture, 442 

Bundle of His, 250 

Burgundy, sparkling, 355 

Burgundy wine, 355 

Burnt alum, 90 

Burow’s solution, 60, 82, 90 

Butamin, 426 

Buttermilk, Beebe modified, 440 

Buttermilk with flour, 440 

Butyl! chloral hydrate, 381 

Butyn, 428 


Cc 


Cachet, 4, 5 

Cacodylic acid, 247 

Cacodylic acid, preparations of, 247 

Cade, oil of, 80 

Caffeine, 314, 269, 255, 289, 458 

Caffeine, appearance of patient, 314 

Caffeine, as diuretic, 458 

Caffeine, citrated, 317 

Caffeine citrate, effervescent, 317 

Caffeine group of diuretics, compara- 
tive action of, 459 

Caffeine poisoning, 316 

. Caffeine sodio benzoate, 317 

Calabar bean, 401 
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Calamine lotion, 93 

Calcidin, 504 

Calcii sulphas exsiccatus, 165 

Calcined magnesia, 180, 209 

Calcium, 448 

Calcium, administration of, 449 

Calcium and mercuric iodide, 502 

Calcium bromide, 342 

Calcium cacodylate, 247 

Calcium carbonate, 450 

Calcium caseinate, 438 

Calcium, chlor, carbamide, 450 

Calcium chloride, 450 

Calcium chloride and urea, 450 

Calcium creosotate, 297 

Calcium disturbance in tetany, 528 

Calcium gluconate, 450 

Calcium glycerophosphate, 453 

Calcium hydroxide, solution of, 180, 
449 . 

Calcium ichthyol, 219 

Calcium iodide, 502 

Calcium lactate, 450 

Calcium monoiodobehenate, 503 

Calcium ortho iodoxybenzoate, 515 

Calcium peroxide, 70 

Calcium phosphate, dibasic, 180 

Calcium preparations, 180 

Calcium preparations used as alka- 
lies, 180 

Calcium salts in blood clotting, 234— 
235 

Calcium sulphide, 450 

Calcium sulphide, dried, 165 

Calcium, uses of, 449 

Calcreose, 297 

Calculation of a number of doses 
from one or more tablets, 105 

Calculation of doses, 103 

Calculation of doses for children, 111 

Calculation of doses from stock solu- 
tions, 105 

Calculation of doses from stock solu- 
tions by least common denominator 
method, 106, 107 

Calculation of doses from tablets, 104 

Calculation of doses, summary of, 111 

Calculation of fractional dose from 
stock tablet, 104 


Calin es tee 481 
Calomel, 200, 219, 224, 225 
Calomel, as diuretic, 460 
Calomel, colloidal, 497 
Calomelol, 497 


~ Calumba, 224 


Calx chlorinata, 65 
Camellia thea, 101 
Camphor, 265, 255, 289 
Camphorated oil, 267 
Camphorated tincture of opium, 
335 
Camphoric acid, 416 
Camphor liniment, 267 
Camphor, monobromated, 267, 343 
-Camphor oil, 267 
Camphor, poisonous effects of, 266 
Camphor, spirit of, 267, 191 
Camphor, use of, in pneumonia, 267 
Camphor, uses of, 267 
Camphor water, 267, 191 
Canada balsam, 156 
Canada turpentine, 156 
Canadian hemp, 264 
Cannabinol, 338 
Cannabis indica, 338 
Cantharides, 158 
Cantharides collodion, 159 
Cantharides plaster, 158 
Cantharis, 158 
Cantharis vittata, 159 
Caoutchouc, 164 
Caprokol, 75 
Capsicum, 157 
Capsule, 4, 5 
Carbohydrate digestants, 182 
Carbohydrate preparations of medic- 
inal foods, 434 
Carbohydrate tolerance in diabetes, 
522 
Carbolic acid, 71 
Carbolic acid, antiseptic action of, 71 
Carbolic acid derivatives, 73 
Carbolic acid, local action of, 71 
‘ Carbolic acid ointment, 73 
Carbolic acid poisoning, 72 


72 

Carbolic ch poisonous effects: 

Carbolic acid, preparations of, 73 _ 

Carbolic acid, uses of, 71 nae 

Carbo ligni, 215 “ 

Carbon dioxide gas poisoning, anti- 
dote for, 149 , 

Carbon monoxide gas poisoning, ore 
dote for, 149 ~ ; 

Carbon tetrachloride, 225 

Carbromal, 343 

Cardamom, 189 

Cardamomum, 189 

Cardiac depressants, 23 

Cardiac sedatives, 275 

Cardiac stimulants, 23, 255 

Cardiac stimulants acting rapidly, 
274 

Cardiac stimulants, acting slowly, 
274 ; 

Cardiac stimulants causing a rapid 
pulse, 274 

Cardiac stimulants causing a slow 
pulse, 274 

Cardiac stimulants, comparative ac- 
tion of, 274 

Cardiac stimulants, table of, 274 

Cardiac stimulants which raise blood 
pressure, 274 ; 

Cardiac stimulants whose effects wear 
off quickly, 247 

Cardiazol, 267 

Cardio-accelerator center, effect of 
depression of, 312 

Cardio-accelerator center in medulla, 
304 

Cardio-accelerator center of medulla, 
effect of stimulation of, 310 

Cardio-inhibitory center, effect of 
depression of, 312 

Cardio-inhibitory center in medulla, 
304 

Cardio-inhibitory center of medulla, 

effect of stimulation of, 310 
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ire of es 115 
Cargentos, 58 


4 ee Carlsbad salt, 209 — 


Carlsbad salt, artificial, 209 
Carlsbad water, 209 


F. a - Carlsbad water, artificial, 209 


~ Carminative action, 188 


Carminatives, 186, 188, 23 


_ Carminatives, alcoholic, 191 


Caroid, 185 

Carrageenin, 162 

Carragheen, 162 

Carrel-Dakin method of treating 
wounds, 66 

Carron oil, 450 

Caryophyllus, 189 

Cascara sagrada, 197, 195 

Cascara with maltine, 435 

Casec, 438 

Casein, 438 

Casein diabetic flour, 443 

Casein, flour, diabetic, 443 

Casein iodine, 503 

Casein, Lister’s prepared, diabetic 
flour, 443 

Castor oil, 201, 200 

Castor oil, administration of, 202 

Castor oil cocktail, 202 

Cataplasma kaolini, 162 

Catechu, 97 

Catechutannic acid, 97 

Cathartic enemata, 214 

Cathartic, pill, compound, 213 

Cathartic, pill, vegetable, 214 

Cathartics, 194, 23 

Cathartics, active principles of, 195 

Cathartics, administration of, 215 

Cathartics, cholagogue, 200 

Cathartics, classification of, 195 

Catharties, drastic, 195, 210 

Cathartics, hydragogue, 200 

Cathartics, mode of action, 194 

Cathartics, rapidity of action of, 
216 

Cathartics, saline, 207 

Cathartics, site of action of, 216 

Cathartics, summary of, 216 


Cathartics, types of Rote of, a 

Cathartics, vegetable, 201, 195, 199 

Cations, 41 

Caustic alkalies, poisoning by, anti- 
dote for, 147 

Caustic potash, 178 

Caustic soda, 178 

Caustics, 159, 23 

Caustics, mild, 159 

Caustics, strong, 160 

Cayenne pepper, 157 

c. ¢., 28 

C. C, pill, 213 

Cellu flour, 444 

Centers of medulla oblongata, 304 

Cephaeline, 292 

Cera, 163 

Cera alba, 163 

Cera flava, 163 

Cerates, 4,5 ~ 

Cerates, administration of, 120 

Ceratum, 163 

Cerebellum, 301 

Cerebellum, function of, 303 

Cerebral depressants, 325, 24 

Cerebral depressants, general, 339, 
325 

Cerebral 
346, 325 

Cerebral stimulants, 314, 23 

Cerebral stimulation, effects of, 308 

Cerebrum, physiology of, 301 

Cerium oxalate, 95 

Cerium oxalate poisoning, antidote 
for, 147 

Cerium oxalate, uses of, 95 

Cetaceum, 163 

Cevadilla, 278 

Cevadine, 278 

Chalk, 180 

Chalk mixture, 180 

Chamomile, 101 

Champagne, 354 

Charcoal, 215 

Charta, 4 

Charta sinapis, 156 

Chemical action of drugs, 13 


depressants, progressive, 


Chemical ses 145 


Chemical antidotes for poisons, table 366 


of, 147, 148 

Chemical classification of antiseptics, 
56 

Chenopodium, 223 

Cherry water, 191 

Children, administration of medicine 
to, 126 

Children, dosage for, 111 

Chinaphenin, 489 

Chinosol, 78 

Chloral, 378, 291 

Chloral, administration of, 380 

Chloral, appearance of patient, 378 

Chloral habit, 380 

Chloralis hydras, 381 

Chloral hydrate, 381 

Chloral hydrate, administration of, 
380 

Chloral, idiosyncrasies of, effect of, 
379 

Chloral poisoning, 379 

Chloral poisoning, antidote for, 148 

Chloral poisoning, symptoms of, 
379 

Chloral poisoning, treatment of, 380 

Chloral, poisonous effects of, 379 

Chloral tolerance, 379 

Chloralum hydratum, 381 

Chloral, uses of, 380 

Chloramine B, 67 

Chloramine T, 67 

Chloramins, 66 

Chlorazene, 67 

Chlorbutanol, 426 

Chlor calcium carbamide, 450 

Chlorcosane, 67 

Chloretone, 381 

Chlorinated lime, 65 

Chlorine, 64 

Chlorine gas, 65 

Chlorine gas, use of, in influenza, 65 

Chlorine preparations, 65 

Chlorine, uses of, 65 

Chloroform, 366 

Chloroform, administration of, 370 

Chloroform anaesthesia, 366 

Chloroform collapse, 369 


Chloroform, eqmpaHeres of 
with ether, 371 

Chloroform liniment, 371 j 

Chloroform poisoning, acute, 368 _— 

Chloroform poisoning, delayed, 370 

Chloroform, poisonous effects of, 368 

Chloroform, spirit of, 371 

Chloroform, sudden death in, 368 

Chloroform, uses of, 370 

Chloroform water, 191 

Chloroxy]l, 515 

Chlorum, 64 

Cholagogue cathartics, 200 

Cholagogues, 23 

Cholera vaccine, 543 

Chondrus, 162 

Chromic acid, 160 

Chronic alcohol poisoning, 350 

Chronic caffeine poisoning, 316 

Chronic cocaine poisoning, 423 

Chronic ergot poisoning, 471 

Chronic iodine poisoning, 63 

Chronic lead poisoning, 90 

Chronic mercury poisoning, 494 

Chronic mercury poisoning, treat- 
ment of, 494 

Chronic opium poisoning, 331 

Chronic phosphorus poisoning, 452 

Chronic silver poisoning, 88 

Chronic wood alcohol poisoning, 357 

Chrysarobin, 159 

Chrysophanic acid, 159 

Churrhus, 338 

Ciba, 235 

Cimicifuga, 517 

Cimicifuga racemosa, 517 

Cinchona, 481, 487 

Cinchona calisaya, 481 

Cinchona rubra, 481 

Cinchona, yellow, 481 

Cinchonidine, 481 

Cinchonidine sulphate, 488 

Cinchonine, 481 

Cinchonine sulphate, 488 

“ Cinchonism,” 486 

Cinchophen, 514 

Cinnamie acid, 466 


INDEX 


Cinnamomum camphora, 265 

Cinnamon, 189 

Cinnamon bark, 190 

Cinnamon water, 190 

Circulation of the blood, 249 

Circulatory depressants, 275 

Circulatory diuretics, 461 

Circulatory stimulants, 249 

Circulatory stimulants acting rapidly, 
274 

Circulatory stimulants acting slowly, 
274 

Circulatory stimulants causing a 
rapid pulse, 274 

Circulatory stimulants causing a slow 
pulse, 274 

Circulatory 
274 

Circulatory stimulants which raise 
blood pressure, 274 

Circulatory stimulants whose effects 
wear off quickly, 274 

Citrate, magnesium, solution of, 210 

Citric acid, 173 

Citrine ointment, 496 

Claret, 354 

Classification of antiseptics, 55 

Classification of antiseptics, chemical, 
56 

Classification of antiseptics, thera- 
peutic, 55, 80 

Classification of cathartics, 195 

Classification of diuretics, 457 

Classification of drugs, 16 

Classification of effects, 22 

Clonic convulsions, 309 

Closed mask method of anaesthesia 
administration, 365 

Clothing, disinfectants for, 81 

Clotting of blood, physiology of, 234 

Cloves, 189 

Coagulen, 235 

Coal gas poisoning, antidotes for, 149 

Coal tar, 387 

Coal tar antipyretics, 387 

Coal tar antipyretics, habit forma- 
tion in use of, 390 

Coal tar antipyretics, idiosyncrasies 
of, 389 


stimulants, table of, 
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Coal tar antipyretics, poisonous 
symptoms of, 389 

Coal tar antipyretics, uses of, 390 

Coal tar antiseptics, 77 

Coal tar derivatives, 391 

Coal tar drugs, 387 

Coal tar drugs, administration of, 391 

Coal tar drugs, habit ‘oemauen in, 
390 

Coal tar drugs, poisonous effects of, 
389 

Coal tar drugs, uses of, 390 

Coal tar preparations, 391 

Coal tar preparations, as antiseptics, 
77, 388 

Coal tar preparations, as diaphoretics, 
401 

Coal tar remedies, administration of, 
132, 134 

Coca, 420, 425 

Cocaine, 420, 425 

Cocaine alkaloids, 425, 426 

Cocaine, appearance of patient, 420 

Cocaine, artificial alkaloids of, 425 

Cocaine habit, 423 

Cocaine hydrochloride, 425 

Cocaine poisoning, 422 

Cocaine poisoning, acute, 422 

Cocaine poisoning, antidote for, 148 

Cocaine poisoning, treatment of, 423 

Cocaine, uses of, 424 

Coca, wine of, 425 

Cocoa butter, 163 

Codeine, 336, 326, 291, 292 

Codeine phosphate, 337 

Codeine sulphate, 337 

Cod liver oil, 446 

Cod liver oil, administration of, 446 

Cod liver oil, emulsion of, 447 

Cod liver oil, uses of, 446 

Cod liver oil with maltine, 435 

Coesalpina coraria, 99 

Coffea arabica, 314 

Coffee, 314 

Coffee habit, 316 

Cognae, 353 

Colchicine, 515 

Colchicum, 515 

Colchicum poisoning, 516 


Cold cream, 101, 190 

Cold meat juice, 436 

Coley’s serum, 543 

Coli, bacillus, vaccine, 543 

Colic, substances used to lessen, 189 

Collapse from chloroform, 369 

Collapse from ether, 363 

Collapse in poisoning, symptoms of, 
142 

Collapse in poisoning, treatment of, 
146 

Collargol, 59, 60 

Collargol ointment, 60 

Collargol preparations, 59 

Collene, 59 

Collodion, 164 

Collodion, cantharides, 159 

Collodion, flexible, 164 

Collodion, styptic, 164, 98 

Collodium, 164 

Colloidal silver credé, 60 

Colloidal silver preparations, 57, 464 

Colloidal solution, 43 

Colloidal solution, Brownian move- 
ment in, 43 

Colloidal solution, light reaction in, 43 

Colloids, 43 

Colocynth, 213, 211 

Colocynth, compound extract of, 213 

Colocynthin, 213 

Combined pneumococcus solution, 
types 1, 2, and 3, 545 

Commiphora myrrha, 101 

Common diseases of the heart, 253 

Commonly used solutions for internal 
use, table of usual strengths of, 114 

Comparative action of bromides, 342 

Comparative action of chloroform 
and ether, 371 

Comparative action of caffeine group 
of diuretics, 459 

Comparative action of nitrites, 280 

Comparison of rapidity of action of 
hypnotics, 377 

Complete heart block, 254 

Completely peptonized milk, 439 

Compound acetanilid powder, 392 


‘Compound extract of eins 


pol y y 
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Compound infusion of senna, 

Compound jalap powder, 212 

Compound laxative pill, 205 

Compound licorice mixture, 295 

Compound licorice powder, 206 es 

Compound morphine powder, 336 ne hi. > 

Compound pill of mild mercurous — a 
chloride, 213 

Compound rhubarb pill, 203 

Compound rhubarb powder, 204 

Compound solution of cresol,73. 

Compound solution of iodine, 502 — ark 

Compound spirit of ether, 191, 366 14 

Compound syrup of hypophosphites, 4 
453 ww 

Compound syrup of sarsaparilla, 206 

Compound syrup of squill, 264 

Compound tincture of benzoin, 297 

Compound tincture of cinchona, 487 

Compound tincture of gentian, 187 

Compound tincture of opium, 335 

Concentrated diphtheria antitoxin, 
540 

Concentrated fluid preparations, 6 

Concentrated preparations, 4, 6, 7 

Concentrated solid preparations, 4 

Conditions influencing dosage, 103 

Condurango, 187 

Confection, 4, 5 

Confection of senna, 205 

Conium, 419 

Conium poisoning, 419 

Conquinine, 481 

Conscious action, nature of, 306 

Consciousness, 303 

Contractility of heart muscle, 250 

Convallamarin, 264 

Convallaria, 264 

Convulsants, 24 

Convulsions, clonic, 309 

Convulsions, physiology of, 309 

Convulsions, tonic, 309 

Copaiba, 467 

Copaiba, oil of, 79 


et 


Copper, ‘ ; 
_ Copper poisoning, antidote for, 147 
Copper, preparations of, 93 


Copper sulphate, 93, 160, 193 


Corpus luteum, 534 
Corpus luteum, desiccated, 535 
Corpus luteum, uses of, 534 


Corrective of a prescription, 136 


Correctives, 24 

_ Corrigent of a prescription, 136 
Corrosion, 13 
Corrosive sublimate, 56 
Cotarnine chloride, 476 

_ Cotarnine hydrochloride, 476 

_ Cotarnine phthalate, 476 
Cottonseed oil, 163 
Coughing, physiology of, 288 
Counterirritants, 154, 24 
Cream of tartar, 463, 208 
Credé’s ointment, 60 
Cremo bismuth, 95 
Creolin, 74 
Creosotal, 296 
Creosote, 296, 218 
Creosote carbonate, 296 
Creosote (pure beechwood), 296 
Creosote with maltine, 435 
Cresatin, 75 
Cresol, 73, 514 
Cresol, compound solution of, 73 
Cresols, 73 
Cretinism, 525 

- Crotalis antitoxin, 540 

~ Croton oil, 211, 159 
Croton oil, administration of, 212 
Croton chloral hydrate, 381 
Crotonoleic acid, 211 
Crude digitalin, 262 
Crude drugs, doses of, 103 
Crude, thyroxin, 527 
Crystallized strophanthin, 263 
Cubic centimeter, 28 
Cultol, 442 
Cultures of bacillus acidophilus, 440 
Cultures of bacillus bulgaricus, 440 


Copper sulphate, use of, in trachoma, 


Cumulative arsenic poisoning, 245 

Cumulative digitalis poisoning, 259 

Cumulative iodide poisoning, 500 

Cumulative method of digitalis ad- 
ministration, 260° 

Cumulative nux vomica poisoning, 
321 

Cumulative strychnine poisoning, 321 

Cumulative symptoms, 15 

Cupric sulphate, 93 

Cupri sulphas, 93, 160, 193 

Cuprum, 93 

Curare, 419 

Curarine, 419 

Cusso, 220 

Cyanosis, physiology of, 288 

Cyclobarbital, 384 

Cycloform, 429 

Cymarin, 264 
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Dakin’s solution, 66, 83 

Dangers following anaesthesia, 364 
Dangers in the use of pilocarpine, 399 
Datura stramonium, 405 

Dawson’s solution, 233 

Deadly nightshade, 405 

Decigram, 28 

Decoction, 6, 7 

Decoction of scoparius, 460 
Decompensation of heart, 253 
Definitions of fluid preparations, 7 
Definitions of solid preparations, 4 
Delayed chloroform poisoning, 370 
Delirifacients, 24 

Delirium, physiology of, 309 
Delirium tremens, 351 

Delphinine, 277 

Delphinium, 277 

Demulcents, 160, 24 

Deodorants, 55, 24 


| Deodorized opium, 334 


Deodorized opium, tincture of, 335 
Depilatories, 24 

Depressant, 16 

Depressant, progressive cerebral, 325 
Depressants, brain, 325 
Depressants, cerebral, 325 


Depressants, motor, 416 


405 

Depressants of nerve endings, 405 

Depressants of respiration, 291 

Depressants of secretory nerve end- 
ings, 405 

Depressants of sensory nerve endings, 
420 

Depressants of spinal cord, 325 

Depressants of uterine muscles, 468 

Depressants, secretory, 405, 416 

Depression, 16 

Depression of afferent nerve endings, 
effect of, 395 

Depression of autonomic nerve end- 
ings, effect of, 396 

Depression of autonomic nerves, 
effect of, 312 

Depression of blood-forming organs, 
230 

Depression of cardio-accelerator cen- 
ter, effect of, 312 

Depression of cardio-inhibitory cen- 
ter, effects of, 312 

Depression of efferent nerves, effects 
of, 313 

Depression of medulla oblongata, 312 

Depression of mental functions of 
brain, effect of, 311 

Depression of motor functions of 
brain, effect of, 311 

Depression of motor nerve endings, 
effect of, 395 

Depression of motor nerves, effects 
of, 313 

Depression of nerve endings, effect 
of, 312, 395 

Depression of nerves, effects of, 312 

Depression of nervous system, effects 
of, 311 

Depression of parasympathetic nerve 
endings, effect of, 312 

Depression of respiration, 289 

Depression of respiratory center, 
effect of, 312 

Depression of secretory nerve end- 
ings, effect of, 395 

Depression of sensations, 311 


Depressants of motor nerve gidings, 


Depression of sensory nerve endings, 
effects of, 312 2 ee 
| Depression of speech center, Pye ad 
Depression of spinal cord, “off, 
312 
Depression of sympathetic nerve er : 
ings, effect of, 312 t® 
Depression of its heart, 253 ae 


Depression of vagotonic nerve end- 


ings, effect of, 312 

Depression of vagus center in me- 
dulla, effect of, 312 

Depression of vasomotor center, 
effect of, 312 ; 

Depresso-motors, 24 

Depurants, 24 

Dermatol, 60, 95 

Desired effect in administration of 
medicines, 125 

Desiccated corpus luteum, 535 

Desiccated hypophysis, 531 

Desiccated parathyroid gland, 528 

Desiceated pituitary body, 531 

Desiccated pituitary gland, 531 

Desiccated pituitary substance, an- 
terior lobe, 531 

Desiccated pituitary substance, pos- 
terior lobe, 531 

Detergents, 24 

Dextri maltose, 486 

Dextri maltose No. 1, 4386 > 

Dextri maltose No. 2, 436 

Dextri maltose No. 3, 4386 

Dextrose, 434 

Diabetes, 521 

Diabetes, carbohydrate tolerance in, 
522 

Diabetes, fat tolerance in, 522 

Diabetic flour, 448, 444, 545 

Diabetic flour, aleuronat, 545 

Diabetic flour, prepared casein, Lis- 
ter’s, 443 

Diabetic foods, 442 

Diabetin, 435 

Diachylon ointment, 92 

Diagram illustrating action of heart, 
251 
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Diagram illustrating action of nerv- 
ous system, 307 

Diagram of heart showing the posi- 
tion of the auriculo-ventricular 
bundle of heart, 251 

Dial, 383 

Diaphoretics, 396, 400, 24 

Diaprotein prepared casein flour, 444 

Diarsenol, 508 

Diaspirin, 513 

Diastole of the heart, 250 

Diazyme essence, 182 

Diazyme glycerole, 182 

Dibasic calcium phosphate, 180 

Dibasic magnesium phosphate, 180 

Dichloramine T, 68 

Dick test, 541 

Diethyl barbituric acid, 383 

Digalen, 261 

Digalen tablets, 261 

Digestants, 181, 24 

Digestants, carbohydrate, 182 

Digestants, mixtures of, 185 

Digestants, protein, 182 

Digestants, uses of, 181 

Digestion of carbohydrates, 182 

Digestion of proteins, 182 

Digestion, physiology of, 181 

Digestive ferments, 183, 184, 185 

Digestives, 24 

Digifolin, 262 

Digipoten, 262 

Digipuratum, 261 

Digitalin, 255 

Digitalin, crude, 262 

Digitalin, French, 262 

Digitalin, German, 262 

Digitalins, 261 

Digitalin, true, 262 

Digitalis, 255, 261, 462 

Digitalis, action on circulation, 256 

Digitalis, action on heart, 256 

Digitalis, action on kidneys, 258 

Digitalis, administration of, 260 

Digitalis administration, Eggleston 
method of, 260 

Digitalis, appearance of patient, 255 

Digitalis, cumulative method of ad- 
ministration of, 260 
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Digitalis, dosage of, 260 

Digitalis, extract of, 261 

Digitalis, fluidextract of, 261 

Digitalis glucosides, poisoning by, 
antidotes for, 148 

Digitalis group, 255 

Digitalis, infusion of, 261 

Digitalis, intensive method of ad- 
ministration of, 260 

Digitalis leaves, 255 

Digitalis, maintenance dosage of, 260 

Digitalis, mechanism of effect on cir- 
culation of, 258 

Digitalis, methods of administration 
of, 260 

Digitalis, new and non-official prepa- 
rations of, 261 

Digitalis poisoning, 259 

Digitalis poisoning, antidote for, 148 

Digitalis poisoning, cumulative, 259 

Digitalis poisoning, symptoms of, 259 

Digitalis poisoning, treatment of, 259 

Digitalis, poisonous effects of, 259 

Digitalis, powdered leaves, 261 

Digitalis, preparations of, 261 

Digitalis preparations, poisoning by, 
antidote for, 148 

Digitalis purpurea, 255 

Digitalis, rapid method of adminis- 
tration of, 260 

Digitalis, secondary effects 
action on heart of, 258 

Digitalis, tincture of, 261 

Digitalis, uses of, 259 

Digitan, 261 

Digitol, 262 

Digitoxin, 262 

Digitoxin, soluble solution of, 261 

Diluted acetic acid, 173 

Diluted alcohol, 353 

Diluted hydriodic acid, 502 

Diluted hydrobromic acid, 342 

Diluted hydrochloric acid, 171 

Diluted hydrocyanic acid, 174 

Diluted nitric acid, 172 

Diluted nitrohydrochloric acid, 172 

Diluted prussic acid, 174 

Diluted solution of lead subacetate, 
92 
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- Dimethylamino ntipyrina, 

- Dimethyl piperazine tartrate, 517 

Dionine, 337, 338 

Diphtheria antitoxin, concentrated, 
540 

' Diphtheria antitoxin, refined, 540 

Diphtheria antitoxin serum, 539 

Diphtheria immunity test, 540 

Diphtheria toxin antitoxin, 541 

Direct method of transfusion, 230 

Disease, Raynaud’s, 418 

Disinfectants, 55, 24 

Disinfectants for clothing, 81 

Disinfectants for excreta, 80 

Disinfectants for hands, 81 

Disinfectants for instruments, 81 

Disinfectants for rooms, 80 

Disinfectants for sheets, 81 

Disinfectants for utensils, 81 

Dispensatory, United States, 9 

Dissociation, 40 

Dissociation, electrolytic, 40 

Distention, abdominal, substances 
used to lessen, 189 

Distillation, process of, 346 

Distilled liquors, 353 

Diuretics, 457, 24 

Diuretics, alkaline, 458 

Diuretics, circulatory, 461, 457 

Diuretics, classification of, 457 

Diuretics, comparative action of, 459 

Diuretics, heart stimulants acting as, 
462 

Diuretics, irritant, 460 

Diuretics, saline, 462 

Diuretics, saline, administration of, 
462 

Diuretic salts, 462 

Diuretics, stimulating, 458 

Diuretics, vasodilators acting as, 462 

Diuretics, vegetable, 458 

Diuretin, 459 

Diuretin solution, 114 

Divi divi, 99 

Division method for calculation of 
doses from stock solutions, 106 

Dobell’s solution, 69 

Donovan’s solution, 247, 495 


Dosage, effect oe preguaaare pre 
Dosage, effect of sexon, 103 
Dosage, effect of temporary cond 
tions on, 103 ' 
Dosage, effect of time of administ 
tion on, 103 cs 
Dosage, effect of weight on, 103 
Dosage for children, 111 


Dosage, rule for, 102 ie y % 
Dosage, Young’s rule for, 111 ¥ Be’ 
Dose, maximum, 102 heal 
Dose, minimum, 102 aay 

Y 


Dose, poisonous, 102 >= 

Doses, calculation of, 103 ay 

Doses, calculation of, from tablets, — 
104 

Doses, calculation of, summary of, 111 

Doses for children, problems in calcu- 
lation of, 113 

Doses from stock solutions, calcula- 
tion of, by least common denomina- 
tor method, 107 

Doses from tablets, problems in ar 
culation of, 112 

Doses of crude drugs, 103 

Doses of extracts, 103 

Doses of fluidextracts, 103 

Doses of tinctures, 103 % 

Doses, preparation of, 102 

Doses, problems in calculation of, 112, 
113, 114 

Douches, administration of, 118 

Douches, antiseptics for, 85 

Dover’s powder, 334, 293 

Dover’s powder, tincture of, 335 

Dram, 29 

Drastic cathartics, 210, 195 

Drastic purgatives, 210 

Drastic purgatives, compound prep- 
arations of, 213, 211 

Draught, effervescent, 463 

Dried adrenal gland, 273, 533 

Dried alum, 90 

Dried, new tuberculin, 544 


‘Drop method of ee anaes- 


Z Drugs acting on the blood, 229, 17 
_ Drugs acting on the blood vessels, 


_ Drugs acting on the brain, 314, 325, 


J Drugs acting on the central nervous 


thesia, 365 


271, 278, 18 
301, 18 


system, 301, 18 
Drugs acting on the female genital 
organs, 468, 19 
Drugs acting on the gastro-intestinal 
tract, 169, 181, 186, 194, 218, 16 
Drugs acting on the heart, 255, 275, 
ie 
Drugs acting on the involuntary mus- 
cles, 401, 405, 416, 19 
Drugs acting on the kidneys, 457, 19 
Drugs acting on peripheral nerve 
endings, 395, 405, 420, 19 
Drugs acting on the respiratory 
organs, 287, 18 
Drugs acting on secretory glands, 396, 
400, 405, 19 
Drugs acting on the skin, 153, 21 
Drugs acting on the urogenital tract, 
457, 468, 19 
Drugs acting on the uterus, 468, 19 
Drugs, administration of, 115 
Drugs, dosage of, 102 
Drugs, idiosyncrasies of, 15 
Drugs, local effects of, on skin, 13 
Drugs used principally for effects 
upon the blood and circulation, 229, 
249, 275, 17 
Drugs used principally for effects on 
intestines, 169, 181, 186, 194, 218, 
UG kre 
Drugs used principally for effects on 
stomach, 169, 181, 186, 16 
Drugs which contract the blood ves- 
sels, 229, 249, 275, 18 
Drugs which depress the central nerv- 
ous system, 325, 358, 377, 386, 
18 


a oe ; 

Drugs which ~ 
224, 17 
Drugs which destroy rota worms, 

222, 17 
Drucs which destroy tape worms, 222, 

17 
Drugs which destroy thread worms, 
224, 17 
Drugs which BURG the central 
nervous system, 301, 314, 18 
Drugs which stimulate involuntary 
muscles, 395, 19 ; 
Dryco, 439 
Dry malt soup extract, Borcherdt’s, 
436 
Dry malt soup extract with wheat 
flour, Borcherdt’s, 436 
Dry peptonoids, 438 
Dry protein milk, 439 
Dry protein preparations of medi- 
cinal foods, 488 
Dry red wines, 354 
Dry thiol, 62 
Dry white wines, 354 


Dry wines, 354 


Duboisia, 405 

Duboisia myoporoides, 405 
Dubois’ iodoleine, 503 

Ductless glands, physiology of, 520 
Dunbar’s serum, 548 

Duotal, 297 

Dyers’ oak, 97 

Dyspnoea, physiology of, 288 
Dystrophia adiposogenitalis, 530 


E 


Early symptoms of arsphenamine 
poisoning, 506 

Early symptoms of salvarsan poison- 
ing, 506 

Early toxic symptoms of arsphena- 
mine, 506 

Early toxic symptoms of salvarsan, 
506 

Eau de cologne, 356 

Ecbolies, 468, 24 

Effect of drugs on the heart, 252 
Effect of drugs on nervous system, 
308 
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Effect of drugs on respiration, 289 

Effect of overdoses of drugs on the 
heart, 253 

Effect of stimulation of the medulla 
oblongata, 310 

Effect of stimulation of the speech 
center of the brain, 309 

Efferent nerves, effects of depression 
of the, 313 

Efferent nerves, physiology of, 305 

Effervescent caffeine citrate, 317 

Effervescent draught, 463 

Effervescent lithium citrate, 464, 210 

Effervescent magnesium sulphate, 
210 

Effervescent potassium citrate, 463 

Effervescent saline purgatives, 209 

Effervescent sodium phosphate, 210 

Egg allergens, 548 

Egg protein extracts, 548 

Eggleston method of digitalis ad- 
ministration, 260 

Hiweiss milch, Finkelstein’s, 439 

Elastica, 164 

Elaterin, 213, 211 

Elaterinum, 213 

Electrolytic dissociation, 40 

Elixir, 6, 8 

Elixir adjuvans, 190 

Elixir, aromatic, 190 

Elixir of enzymes, 183 

Elixir of iron, quinine, and strychnine 
phosphate, 240, 489 

Elixir of luminal, 383 

Elixir terpin hydrate with heroin, 295 

Elixir of veronal, 383 

Ellagic acid, 99 

Elm, 161 

Emetics, 191, 24 

Emetine, 517, 292 

Emetine bismuth iodide, 518 

Emetine hydrochloride, 518 

Emmenagogues, 476, 468, 24 

Emollients, 160, 162, 24 

Emotions, nature of, 303 

Empiric action of drugs, 14 

Emplastrum, 4 

Emplastrum adhaesivum, 92 

Emplastrum belladonnae, 412 
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Emplastrum plumbi oleatis, 92 

Emplastrum saponis, 92 

Emulsin, 161, 174 

Emulsion, 6, 8 

Emulsion of chloroform, 371 . 

Emulsion of cod liver oil, 447 

Emulsion of cod liver oil with hypo- 
phosphites, 447 

Encephalopathia saturnina, 91 

Encephalopathy, lead, 91 

Endarteritis obliterans, 418 

Endemic goiter, 527 

Enema, by Murphy method, 215 

Enema, by rectoclysis method, 215 

Enema, cathartic, 214 

Enema, milk and molasses, 214 

Enema, nutritive, 215 

Enemata, 214 

Enemata, administration of, 127 

Enzymes, 12 

Enzymes, elixir of, 183 

Enzymol, 183 

Ephedrine, 273 

Ephedrine hydrochloride, 274 

Ephedrine sulphate, 274 

Epinephrine, 270, 255 

Epinephrine, administration of, 273 

Epinephrine and novocaine solution, 
425 

Epinephrine and novocaine tablets, 
426 

Epinephrine and procaine solution, 
426 

Epinephrine and procaine tablets, 426 

Epinephrine, appearance of patient, 
270 

Epinephrine chloride, 114 

Epinephrine hydrochloride, 273 

Epinephrine poisoning, 272 

Hpinephrine, uses of, 272 

Epispastics, 158, 24 

Epsom salt, 209, 375 

Hrepsin, 183 

Ergosterol, 447 

Ergosterol, irradiated, 447 

Ergot, 468 

Ergot, administration of, 472 

Ergotamine, 468 

Ergotamine tartrate, 473 


Ergot, appearance of patient, 468 

Ergotin, Bonjean’s, 472 

Ergotine, 468 

Ergotinine citrate, 472 

Ergotole, 472 

Ergotoxine, 472, 468, 274 

Ergotoxine phosphate, 472 

Ergot poisoning, 470 

Ergot poisoning, acute, 470 

Ergot poisoning, chronic, 471 

Ergot, uses of, 470 

Ergot, wine of, 472 

Ericin, 513 

Eriodictyon, 188 

Ernutin, 473 

Errhines, 24 ; 

Erysipelas streptococcus antitoxin, 
540 

Erythrol tetranitrate, 283, 280 

Erythroxylon coca, 420 

Escharotics, 159, 24 

Eserine, 401, 206 

Eserine, appearance of patient, 401 

Eserine poisoning, antidote for, 148 

Eserine, poisonous effects of, 403 

Eserine salicylate, 404 

Eserine sulphate, 404 

Eserine, uses of, 403 

Essence of pepsin, 183 

Essential oils, 12 

Essential salt of lemon, 174 

Estrogen, 535 

Ether, 358, 366 

Ether, administration of, 365 

Ether anaesthesia, 359 

Ether, appearance of patient, 359 

Ether bromide, 372 

Ether chloride, 372 

Ether collapse, 363 

Ether collapse, treatment of, 363 

Ether, comparative action of, and 
chloroform, 371 

Ether, compound spirit of, 366, 191 

Ether, dangers of, 364 

Ether, idiosyncrasies of, 363 

Ether, poisonous effects of, 363 

Ether, spirit of, 366 

Ether, uses of, 366 

Ethyl bromide, 372 
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Ethyl bromide anaesthesia, 372 

Ethyl carbamate, 385 

HKthyl chloride, 372, 428 

Ethyl chloride anaesthesia, 372, 428 

Ethylene, 375 

Ethylene anaesthesia, 375 

Ethylene, as anaesthetic, 375 

Ethylenediamine tricresol, 74 

Ethylhydrocupreine, 489 

Ethylhydrocupreine hydrochloride, 
489 

Ethylhydrocupreine poisoning, 489 

Ethylicum, alcohol, 346 

Ethyl salicylate, 513 

Eucaine, 426 

Eucalyptol, 78, 84 

Eucalyptus, 78 

Eucalyptus, oil of, 78 

Eucatropine, 413 

Eucodin, 337 

Euphyllin, 459 

Eupthalmine, 413 

Euquinine, 489 

Euresol, 74 

Euscopole, 415 

Evacuants, 25 

Examples in calculating doses for 
children, 111 

Examples in calculating doses from 
a limited number of tablets, 105 

Examples in calculating doses from 
crude drugs, 44, 45 

Examples in calculating doses from 
stock solutions, 107, 108, 109, 110, 
111 

Examples in calculating doses from 
stock tablets, 104, 105 

Examples in calculating doses from 
stronger stock tablets, 104, 105 

Examples in calculating doses from 
weaker stoek tablets, 104 

Examples in calculating large doses 
from stock solutions, 107 

Examples in calculating a number 
of doses from a limited number 
of stock tablets, 105 

Examples in calculating small doses 
from stock solutions, 107, 108, 109, 
110, 111 


- Examples in calculating solutions 

- from tablets, 49, 50 

Examples in calculating weak from 
strong solutions, 46, 47, 48, 49 

Examples of changing apothecaries’ 
quantities to metric equivalents, 32 

Examples of changing fractional 
apothecaries’ quantities to metric 
equivalents, 32 

Examples in changing metric quan- 
tities to apothecaries’ equivalents, 
31 

Examples of changing percentage 
strength of solutions to equivalent 
ratio strengths, 36 

Examples of changing ratio strengths 
to equivalent percentages, 37 

Examples of changing small metric 
quantities to apothecaries’ equiva- 
lents, 31 

Examples of determining percentage 
strengths of solutions, 35 

Examples of determining 
strengths of solutions, 36 

Examples of fluid prescriptions, 139 

‘ Examples of prescriptions of fluid 
medicines, 139 

Examples of prescriptions of solid 
medicines, 140 

Examples of solid prescriptions, 140 

Excipient of a prescription, 136 

Excito-motors, 24 

Excretion, 13 

Excretion, antiseptics acting after, 
84 

Excretions, disinfectants for, 80 

Exophthalmic goiter, 526 

Exophthalmos, 526 

Expectorant mixture, 294 

Expectorants, 291, 25 

Expectorants, sedative, 291, 295, 296 

Exxpectorants, stimulating, 291, 292 

Expectorant, Stokes’, 294 

Expiration, physiology of, 287 

External secretion, 520 


ratio 


‘Examples ia calculating solutions i 
from stock solutions, 46, 47, 48, 49 
_ Extract of ergot, purified, 


Extract of malt, 435 
Extract of nux vomica, 322, 
Extract of opium, 334 
Extract of rhubarb, 203 
Extract of witch hazel, 100 
Extracts, 4 
Extracts, doses of, 103 S 
Extracts, meat, 437 L 
Extractum pancreaticum integrum, 
185 


> 


F 


Factors which modify heart contrac: : 
tions, 252 

Failing compensation of heart, 253 

Fat-free tincture of digitalis, 262 

Fat, hydrous wool, 163 

Fat, intarvin, 444 

Fat, preparations of, 444 

Fats, 444 ; 

Fats, iodized, 502 : 

Fat-soluble vitamin A, 445 

Fat-soluble vitamin D, 445 

Fat-soluble vitamins, 445 

Fat tolerance in diabetes, 522 

Feathers, as cause of asthma, 545 

Feathers, chicken, as cause of asthma, 
546 

Feathers, goose, as cause of asthma, 
546 

Feathers, proteins of, as cause of 
asthma, 546 

Febrifuges, 25 

Fel bovis, 198 

Fennel, 189 

Ferioben, 503 

Fermentation, process of, 346 

Fermented liquors, 354 

Fermented milks, 440 

Fermented milks, uses of, 441 

Ferments, 12 

Ferments, digestive, 181, 182, 183 

Ferratin, 241 

Ferric chloride, tincture of, 240 


es 
} 
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Ferri et potassi tartras, 240 ~ 

Ferri et quininae citras, 240 

Ferri et strychninae citras, 239 

Ferri hydroxidum, 241 

Ferri hydroxidum cum magnesii 
oxido, 241 

Ferro mangan, 241 

Ferropyrine, 391 

Ferro sajodin, 503 

Ferrous carbonate, pill of, 239 

Ferrous lactate, 241 

Ferrum, 235 

Fever, cause of, 387 

Fever, physiology of, 387 

Fibrillation, 254 

Fibrillation, auricular, 254 

Fibrillation, ventricular, 254 

Fibrin, 234 

Fibrin ferment, 234 

Fibrin ferments, 234 

Fibrinogen, 234 

Fibrolysin, 160 

Filicie acid amorphous, 220 

Filix mas, dryopteris, 220 

Filmaron, 220 

Filmaron oil, 220 

Finkelstein’s eiweiss milch, 439 

First aid treatment in poisoning, 146 

Fixed oils, 11 

Flavoring preparations, 190 

Flavoring substances, 190 

Flaxseed, 158, 199 

Flaxseed meal, 158 

Flaxseed oil, 158 

Flaxseed poultice, 158 

Flaxseed tea, 158 

Flexible collodion, 164 

Flour, aleuronat, 545 

Flour, casein diabetic, Lister’s pre- 
pared, 443 

Flour, cellu, 444 

Flour, diabetic, 448 

Flour, diaprotein, prepared casein, 444 

Flour, hepco, 444 

Flour, Hoyt’s, 443 

Flour, Hoyt’s gluten, 443 

Flour, Lister’s, 443 

Flour, prepared casein, 444 

Flour, prepared casein, diabetic, 443 
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Flour, soy bean gruel, 444 

Flour, wheat, with Borcherdt’s dry 
malt soup extract, 436 

Flour, wheat, with dry malt soup 
extract, 436 

Flour with buttermilk, Beebe’s, 440 

Flowers of sulphur, 198 

Fluidextract, 6, 7 

Fluidextract, aromatic, of cascara 
sagrada, 197 

Fluidextract of aconite, 277 

Fluidextract of belladonna root, 412 

Fluidextract of cascara sagrada, 197 

Fluidextract of digitalis, 261 

Fluidextract of ergot, 472 

Fluidextract of ipecac, 293 

Fluidextract of viburnum pruni- 
folium, 477 

Fluidextracts, doses of, 103 

Fluidextractum, 6 

Fluid medicines, examples of pre- 
scriptions of, 139 

Fluid preparations of drugs, 6, 7 

Focal tuberculin reaction, 543 

Food allergens, 548 

Food principles, 433 

Food proteins as cause of allergy, 545 

Food proteins, poisonous effects of, 
546 

Foods, diabetic, 442 

Foods, gluten, 443 

Foods medicinal, 433 

Formaldehyde, 75, 80, 81 

Formaldehyde poisoning, 76 

Formaldehyde, preparations of, 76 

Formaldehyde, uses of, 76 

Formalin, 76 

Formation of blood, 229 

Formin, 465 

Formulary, 9 

Formulary, National, 9 

Fothergill’s pill, 264 

Fowler’s solution, 246 

Fowler’s solution of arsenic, 114 

Frangula, 199 

French, digitalin, 262 

Friar’s balsam, 297 

Froehlich’s syndrome, 530 

Fruit sugar, 435 


; ‘uller’s earth, ea eet 
Function of cerebellum, 303 


Function of medulla oblongata, 303 


Function of spinal cord, 304 
Function of stomach, 181 
Fungus, kefir, 441 


G 


Galactogogues, 25 

- Galenical preparations, administra- 
tion of, 131 

Galenical preparations of drugs, 4, 3 

Galla, 99 

Gall and opium ointment, 100 

Gallic acid, 99 

Gallic acid, uses of, 99 

Gall oak, 99 

Gallogen, 99 

Gallotannic acid, 97 

Gambir, 100 

Gambir, ouraparia, 100 

Gamboge, 213 

Gamma rays of radium, 518 

Gangrenous form of ergot poisoning, 
471 

Gargles, administration of, 119 

Gas, chlorine, 65 

Gases, poisoning by, antidote for, 149 

Gases, table of antidotes for, 149 

Gas ether method of anaesthesia, 365 

Gas, ethylene, 375 

Gas oxygen method of anaesthesia, 
373 

Gastric stimulants, 186 

Gastron, 183 

Gaultheria, 190 

Gelatin, 437 

Gelatin, glycerinated, 437 

Gelatin tannate, 99 

Gelsemium, 418 

Gelsemium poisoning, 418 

Gelseminine, 418 

General anaesthesia, 358, 366, 372, 
373, 375 

General anaesthetics, 358, 22 

General cerebral depressants, 325, 
339, 24 

General effects, administration of 
medicines for, 121 


Gates satinepts ; 
a tract, antiseptics 
84 
Genitosrinary tract, drugs ashes 
the, 456 
Gentian, 186 
Gentian violet, 77, 83, 84, 85, bis 
German digitalin, 262 
Germicides, 55 
Gigantism in pituitary disease, 529 
Gin, 191, 354-~ 
Ginger, 189 
Glacial acetic acid, 160, 391 
Gland, adrenal, 532 
Gland, ductless, physiology of, 520 
Gland extracts, 520 
Gland, mammary, 536 . 
Gland, parathyroid, 527 <A 
Gland, pineal, 536 J 
Gland, pituitary, 529 
Gland remedies, 520 
Gland, suprarenal, 532 
Gland, thymus, 536 
Gland, thyroid, 524 
Glands, incretory, 520 
Glands, secretory, 520 
Glandulae suprarenalis siccae, 533 
Glandulae thyroidae siccae, 527 
Glauber’s salt, 208 
Globulins, antidiphtheric, 540 
Glonoin, spirit of, 282 ; 
Glovarian pills, 535 
Glucose, 434 
Glucose, anhydrous, 434 
Glucose (dextrose), 39 
Glucose, uses of, 434 
Glucosides, 11, 10 
Glucosides, administration of, 131 
Glucosides of digitalis, 255 
Glucosides, poisoning by, antidotes 
for, 148 
Gluside, 485 
Gluten food A, 443 
Gluten food B, 443 
Gluten food C, 443 
Gluten foods, 443 
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Gluten special flour, Hoyt’s, 443 

Glycerin, 163, 199, 38 

Glycerinum, 163 

Glycerite of egg yolk, 163 

Glycerite of hydrastis, 475 

Glycerite of phenol, 73 

Glycerite of starch, 161, 163 

Glycerite of tannic acid, 98 

Glycerites, 8, 6 

Glycerophosphate, Calcium, 453 

Glycerophosphates, 453 

Glycerophosphoric acid, 453 

Glycerophosphoric acid preparations, 
453 

Glycotauro, 199 

Glyco thymoline, 68 

Glycyrrhiza, 206, 295, 161 

Glycyrrhizin, 206, 161 

Goa powder, 159 

Goiter, endemic, 527 

Goiter, exophthalmic, 526 

Goiter, simple, 527 

Gold, 453 

Golden rod, 548 

Golden rod extract allergens, 548 

Golden rod pollen, 548 

Golden seal, 475 

Gonococcus vaccine, 542 

Goulard’s extract, 92 

Gout, 514 

Grain, 29 

Grains to the ounce method of ex- 
pressing strength of solutions, 36 

Gram, 28 

Granatum, 221, 220 

Grape juice, 174 

Graves’ disease, 526 

Gray powder, 201 

Green hellebore, 277 

Gregory’s powder, 204 

Group allergens, 548 

Group proteins, 548 

Gruel flour, soy bean, 444 

Guaiac, 453 

Guaiacol, 79, 296 

Guaiacol benzoate, 297 

Guaiacol carbonate, 297 

Guaiacol salol, 297 

Guaiacol sulphonate, potassium, 297 
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Guarana, 317 
Guarana paste, 314 
Gum arabic, 161 
Gunjah, 338 

Guy’s pill, 264 
Gymnemic acid, 188 
Gynergen, 473 
Gypsum, 165 


H 


Habit, chloral, 380 

Habit, cocaine, 423 

Habit, coffee, 316 

Habit formation from acetanilid, 390 

Habit formation from analgesic anti- 
pyretics, 390 

Habit formation from antipyretics, 
390 

Habit formation from antipyrine, 390 

Habit formation from coal tar anti- 
pyretics, 390 

Habit formation from coal tar drugs, 
390 

Habit formation from phenacetin, 
390 

Habit, morphine, 331 

Habit, opium, 331 

Haematinics, 229 

Haemoglobin of blood, function of, 
229 

Haemostatics, 25 

Hallucinations, physiology of, 308 

Hamamelis, 100 

Hamamelis, aqua, 100 

Hamamelis virginiana, 100 

Hands, disinfectants for, 81 

Harrison Law, 550 

Harrison Law, list of drugs under, 550 

Hashish, 338 

Hay fever as allergic reaction, 547 

Headache, pituitary, 530 

Headache powders, ingredients of, 
391 

Hearing, sense of, 302 

Heart action, conditions influencing, 
252 

Heart, action of, 249 

Heart action, sudden weakened, 254 

Heart action, weakened, 253 


AL Heart block, complete, 254 


Heart Boe 254 


Heart block, partial, 255 
Heart, common diseases of, 253 


Heart contractions, factors modify- 


ing, 252. 

Heart depressants, 275 

Heart depression, effects of, 253 

Heart, effect of drugs on, 252 

Heart, effect of vagus impulses on, 252 

Heart, inhibitory impulses of, 252 

Heart muscle, contractility of, 250 

Heart muscle, irritability of, 250 

Heart muscle, tone of, 250 

Heart, physiology of, 249 

Heart, poisonous effects of drugs on, 
253 

Heart stimulants, 255, 269 

Heart stimulants acting as diuretics, 
462 | 

Heart stimulants acting rapidly, 274 

Heart stimulants acting slowly, 274 

Heart stimulants causing a rapid 
pulse, 274 

Heart stimulants causing a slow pulse, 
274 

Heart stimulants which raise blood 
pressure, 274 

Heart, stimulation of the, 252 

Heat elimination, physiology of, 386 

Heat production, physiology of, 386 

Heat regulating center, 386 

Heat regulation, physiology of, 386 

Hedonal, 385 

Hellebore, American, 277 

Hellebore, swamp, 277 

Helmitol, 465 

Hemlock (conium), spotted, 419 

Hemolysis, 231 

Hemp, Indian, 338 

Henbane, 413 

Hepco flour, 444 

Heroin, 337, 292 

Heroin hydrochloride, 337 

Hexalet, 465 

Hexamethylenamine, 465 

Hexamethylenaminae methylencitras, 
465 

Hexamethylenaminae salicylas, 465 


Hexamethylene tetramine tann 

Hexylresorcinol, 74, 83, 84, 465 

Hexylresorcinol capsules, 75 — 

Hexylresorcinol solution, 75 

Hirathiol, 62 

Hives, as allergic reaction, 547 

Hoffman’s anodyne, 191, 366 

Holadin, 185 

Holazone, 67 

Holocaine, 427 

Holocaine hydrochloride, 427 

Homatropine, 412 Pano his 

Homatropine hydrobromide, 413, | 
114 xs 

Homatropine methyl bromide, 413 { 

Hook worms, 219, 224 

Hops, 345. 

Hops, administration of, 346 oar’ 

Hops, pillows of, 346 

Horehound, 292 

Hormones, action of, 520, 12, 10 

Horsehair allergens, 548 

Horsehair, as cause of asthma, 546 

Horsehair proteins, 548 ) 

Horsehair protein extracts, 548 

Horse serum, normal, 545, 235 

Household equivalents of apotheca- 
ries’ units, 31 

Household equivalents 
units, 31 

Household measurements, 30 

Humulus lupulus, 345 

Huntoon serum, 545 

Hunjadi janos, 210 

Hunjadi water, 210 

Hyclorite, 68 

Hydragogues, 25 

Hydragogue cathartics, 200 

Hydrargyri ammoniati, unguentum, 
496 

Hydrargyri benzoas, 497 

Hydrargyri cacodylas, 497 

Hydrargyri chloridum corrosivum, 
56, 80, 81, 82, 85 

Hydrargyri chloridum mite, 460, 200, 
201 


of metric 
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Hydrargyri chloridum mite colloidale, 
497 

Hydrargyri cyanidum, 57 

Hydrargyri flavi, lotio, 496 

Hydrargyri fortius, unguentum, 495 

Hydrargyri iodidi, liquor arseni et, 
495 

Hydrargyri iodidum flavum, 495 

Hydrargyri iodidum rubrum, 495 

Hydrargyri, massa, 201 

Hydrargyri nigra, lotio, 496 

Hydrargyri nitratis, unguentum, 496 

Hydrargyri nucleinas, 496 

Hydrargyri oxidi flavi, unguentum, 
496 

Hydrargyri oxidi rubri, unguentum, 
496 

Hydrargyri oxycyanidum, 57 

Hydrargyri salicylas, 496 

Hydrargyri succinimidum, 496 

Hydrargyrum, 490 

Hydrargyrum cum creta, 201 

Hydrastine, 475, 476 

Hydrastinine, 476 

Hydrastinine hydrochloride, 476 

Hydrastis, 475, 468 

Hydriodic acid, diluted, 502 

Hydrobromic acid, diluted, 342 

Hydrochloric acid, diluted, 171 

Hydrochloric acid poisoning, 170 

Hydrochloric acid poisoning, antidote 
for, 147 

Hydrochloric acid poisoning, symp- 
toms of, 170 

Hydrochloric acid poisoning, treat- 
ment for, 170 

Hydrocyanic acid, action of, 174 

Hydrocyanic acid, diluted, 174 

Hydrocyanic acid poisoning, 175 

Hydrocyanic acid poisoning, antidote 
for, 147 

Hydrocyanic acid poisoning, symp- 
toms of, 175 

Hydrocyanic acid poisoning, treat- 
ment for, 175 

Hydrogen dioxide, 69, 83 

Hydrogen ion concentration, 41 

Hydrogen ions, 41 

Hydrogen peroxide, 69, 83 
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Hydrophobia vaccine, 544 

Hydrous wool fat, 163 

Hyoscine, 414, 405, 406 

Hyoscine, appearance of patient, 414 

Hyoscine hydrobromide, 415 

Hyoscine morphine anaesthesia, 415 

Hyoscine, uses of, 415 

Hyoscyamine, 413, 406 

Hyoscyamine hydrobromide, 414 

Hyoscyamine sulphate, 414 

Hyoscyamus, 413 

Hyoscyamus niger, 405, 413 

Hyperthyroidism, 526 

Hypertonic salt solution, 234 

Hypertonic solution, 231, 42 

Hypnoties, 377, 325, 25 

Hypnotics, administration of, 132 

Hypnotics, comparison of rapidity 
of action of, 377 

Hypnotics, intermediate, 377 

Hypnotics, mode of action of, 37 

Hypnotics, poisoning by, antidote for, 
148 

Hypnotics, rapid, 377 

Hypnotics, slow, 377 

Hypodermic administration, 122 

Hypodermic injection, method of 
administration, 122 

Hypodermoclysis, 232 

Hypoglycaemic reaction of insulin, 
522 

Hypoglycaemic reaction of insulin, 
treatment of, 523 

Hypophosphites, 453 

Hypophosphites, compound syrup of, 
453 

Hypophosphites, syrup of, 453 

Hypophysis, desiccated, 531 

Hypophysis sicca, 531 

Hypophysis, solution of, 475, 531 

Hypopituitarism, 530 

Hypotonic solution, 42, 231 

Hysteria, 343 

I 

Ichthalbin, 219 

Ichthargan, 62 

Ichthoform, 219 

Ichthyol, 62, 219, 51 


| Idiosyncrasies of acetanilid, 389 


ics, 389 

Idiosyncrasies of antipyrine, 389 — 

Idiosyncrasies of atropine, 409 

Idiosyncrasies of belladonna, 409 

Idiosyncrasies of chloral, 379 

Idiosyncrasies of coal tar antipyretics, 
389 

Idiosyncrasies of ether, 363 

Idiosyncrasies of iodides, 500 

Idiosyncrasies of morphine, 329 

Idiosyncrasies of opium, 329 

Idiosyncrasies of phenacetin, 389 

Idiosyncrasies of quinine, 485 

Idiosynerasy, 15 

Idiosyncrasy of dose, 15 

Idiosynerasy of effect, 15 

Tletin, 521 

Illuminating gas poisoning, antidote 
for, 149 

Illusions, physiology of, 308 

Immediate symptoms of arsphena- 
mine poisoning, 506 

Immediate symptoms of salvarsan 
poisoning, 506 

Immediate toxic symptoms of ar- 
sphenamine, 506 

Immediate toxic symptoms of sal- 
varsan, 506 

Immunity, 537 

Immunity, active, 537 

Immunity, passive, 537 

Immunity test for asthma, 546 

Immunity test for diphtheria, 540 

Immunity test for hay fever, 546 

Immunity test for hives, 546 

Immunity test for urticaria, 546 

Immunity tests, 540 

Immunization, 537 

Immunization, active, 537 

Immunization, passive, 537 

Impulses for motion, 303 

Impulses for speech, 303 

Incompatibilities of iron, 238 

Incompatibility of medicines, 117 

Incretory glands, 520 

India rubber, 164 

Indian hemp, 338 

Indian poke, 277 


isons of analgesic antipyret- | | Indi 


Inée, 263 

Infant feeding, modified milks 
for, 489 — Z 

Infiltration anaesthesia, 424 

Infusion, 7, 6 

Infusion, intravenous, 232 

Infusion of digitalis, 261 

Infusion of juniper, 460 

Ingluvin, 185 

Inhalation, administration by, 128 

Inhibition, nature of, 304 

Inhibitory impulses of the heart, 252 

Injections, method of administration — 
of, 121 

Inorganic acids, 169, 171, 172 “= 

Inorganic antiseptics, 56 . 

Inorganic astringents, 86 

Inorganic astringents, action of, 87_ 

Inorganic astringents, pelsonoms ef- 
fects of, 87 

Inorganic iron preparations, 
240, 241 

Inorganic salts, administration of, 129 

Inorganic silver preparations, 89 

Insane patients, administration of 
medicines to, 126 

Inscription, 136 » 

Inspiration, physiology of, 287 

Instruments, disinfectants for, 81 

Insufficiency of adrenal glands, 532 

Insulin, 521 

Insulin, administration of, 523 

Insulin, administration of, in acidosis, 
522 

Insulin, hypoglycaemic reaction in, 
522 

Insulin poisoning, 522 

Insulin shock, 522 

Insulin shock, treatment of, 523 

Insulin, specific action in diabetes, 522 — 

Insulin unit, 523 

Insulin, uses of, 523 

Intarvin fat, 444 

Intensive method of digitalis adminis- 
tration, 260 

Intermediate hypnotics, 377 


239, 


INDEX 


Internal administration of common 
remedies, table of methods for, 133, 
134 

Internal secretion, glands of, ex- 
amples of, 520 

Internal secretions, 520 

Intestinal antiseptics, 218 

Intestinal stimulants, 194 

Intoxicants, 325 

Intramuscular administration, 122 

Intramuscular injection, method of 
administration, 121 

Intratracheal insufflation, 
in morphine poisoning, 331 

Intravenous administration, 121 

Intravenous infusion, 232, 122 

Intravenous injection, method of 
administration, 121 

Inunction, administration by, 128 

Inunctions of mercury, 495 

Invertin, 182 

Involuntary muscles, stimulants of, 
401 

Todalbin, 503 

Jodide, ammonium, 502 

Iodide, calcium, 502 

Iodide, calcium and mercuric, 502 

Iodide, potassium, 502 

Todides, 497 

Todides, administration of, 502, 130 

Todides, appearance of patient, 498 

Iodides, cumulative poisoning symp- 
toms of, 500 

Todides, idiosyncrasies of, 500 

Iodides, in syphilis, specific action of, 
498 

Todide, sodium, 502 

Todides, poisonous effects of, 500 

Todide, strontium, 502 

Todides, uses of, 501 

Todine, 62, 38 

Todine ointment, 64 

Iodine poisoning, 63 

Todine poisoning, antidote for, 148 

Todine solution, compound, 63, 502, 51 

Todipin, 503 

Todism, 500 

Todized fats, 502 

Iodized poppyseed oil, 503 


use of, 
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Iodocasein, 503 

Iodoform, 64, 88, 51 

Iodoform gauze, 83 

Iodoform poisoning, 64 

Iodoform poisoning, antidotes for, 148 

Iodoleine, Dubois’, 503 

Todostarine, 503 

Iodoxybenzoates, 515 

Iodum, 62 

Ton concentration, hydrogen, 41 

Tonization, 40 

Tons, 40 

Tons, H, 41 

Ions, hydrogen, 41 

Tons, OH, 41 

Iopropane, 504 

Tothion, 504 

Ipecac, 292, 291, 192 

Ipecac, administration of, 293 

Ipecac and opium, powder of, 334, 
293 

Ipecac and opium, tincture of, 335 

Ipecac as diaphoretic, 400 

Ipecac, fluidextract of, 293 

Ipecac, specific action of, 292 

Ipecac, syrup of, 293 

Tpecacuanha, 292 

Ipecac, uses of, 293 

Trish moss, 162 

Tron, 235 

Tron, administration of, 237 

Tron and potassium tartrate, 240 

Iron and quinine citrate, 240, 488 

Iron and strychnine citrate, 239, 322 

Iron, appearance of patient, 236 

Tron cacodylate, 247 

Iron carbonate, pill of, (see Pill of 
ferrous carbonate), 239 

Tron chloride, 239 

Iron chloride, tincture of, (see Tinc- 
ture of ferric chloride), 240 

Iron citrate, (see Ferric citrate), 239 

Iron hydroxide, (see Ferric hydrox- 
ide), 241 

Iron hydroxide with magnesia oxide, 
(see Ferric hydroxide with magne- 
sium oxide), 241 

Iron, incompatibilities of, 238 

Iron, inorganic preparations of, 239 


pheehaca)h 239 

Tron, reduced, 239 

Iron, organic preparations of, oa 

Tron preparations combined with 
cathartics, 240 

Iron, quinine and strychnine phos- 
phate, elixir of, 240, 489 

Tron, quinine and strychnine phos- 
phate, syrup of, 241, 488 

Tron subsulphate, solution of, 239, 
51 

Tron sulphate, 61 

Tron, uses of, 237 

Trradiated ergosterol, 447 

Irrigations, administration of, 127 

Irritability of heart muscle, 250 

Trritant, 16 

Irritant diuretics, 457, 460 

Trritants, 16 

Irritation, 16 

Isacen, 198 

Islands of Langerhans of pancreas, 
520 

Islands of Langerhans of pancreas, 
physiology of, 520 

Tsotonic solution, 231, 42 

Izal, 78 


J 
Jaborandi, 396 
Jalap, 212, 211 
Jalapin, 212, 213 
Jambul, 101 
Jamestown weed, 413 
Jarish-Herxheimer reaction, 507 
Javelle’s solution, 65 
Jesuit’s drops, 297 
Juniper, 460 
Juniper berries, 460 
Juniper, compete spirit of, 460 
Juniper, oil of, 460 
Juniper, ener of, 460 


K 


Kalium jodatum (potassium iodide), 
502 

Kalium (potassium) compounds, 208, 
462 


Kelene, 372 ‘ 

Keller’s malt soup, 436 
Kephalin, 235 

Kidney function test, 464 
Kidney stimulants, 457, 458 
Kidneys, physiology of, 457 
Kilogram, 29 

Kino, 97, 100 

Kinotannic acid, 97 
Kirchwasser, 191 

Koch, tuberculin, 544 
Kola, 317 

Kola nut, 314 

Kombé, 263 

Kosotoxin, 220 

Koumiss, 441 

Kousso, 220 

Krameria, 100 

Krameria iximo, 100 
Krameria triandra, 100 
Kresamine, 74 

Kiimmel, 191 

Kumyss, 441 

Kumyss, kefir, 441 


L 

Labbarracque’s solution, 65, 51 
Lac bismo, 95 
Lactation influenpite dosage, 103 
Lactic acid, 440 
Lactic acid bacilli, 440 
Lactobacillus acidophilus milk, 442 
Lactucarium, 339 
Lady Webster’s dinner pill, 204 
Lamella, 4 
Lamellae, 6 
Langerhans, islands of, 520 
Langstein and Meyers’ buttermilk, 

440 
Lanolin, 163 
Lapactic pill, 205 
Lard, 162 
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Larosan roche, 438 

Late toxic symptoms of 
mine, 507 

Late toxic symptoms of salvarsan, 
507 

Late symptoms of arsphenamine 
poisoning, 507 


arsphena- 


_ Late symptoms of salvarsan poisoning, 


- 507 

Latin terms used in orders, 138, 139 

Latin terms used in prescriptions, 
137, 138 

Laudanum, 335 

Laughing gas anaesthesia, 373 

Laurus camphora, 265 

Lavandula, 190 

Lavender, 190 

Laxatives, 195, 25 

Laxol, 203 

Lead, 90 

Lead acetate, 92, 38 

Lead and opium wash, 335 

Lead, antidote for, 148 

Lead colic, 91 

Lead encephalopathy, 91 

Lead oleate, ointment of, 92 

Lead oleate plaster, 92 

Lead paralysis, 91 

Lead poisoning, 90 

Lead poisoning, antidote for, 148 

Lead poisoning, chronic, 90 

Lead poisoning, symptoms of, 91 

Lead poisoning, treatment of, 91 

Lead, preparations of, 92 

Lead salts, poisoning by, antidote for, 
148 

Lead subacetate, diluted solution of, 
92 

Lead subacetate, solution of, 92 

Lead, sugar of, 92 

Lead, uses of, 90 

Least common denominator method 
for calculation of doses from stock 
solutions, 107 

Lecithin, 453 

Lecithin solution, 453 

Lemonade, 174 

Lemon, essential salt of, 174 

Lemon juice, 173 
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Leucocyte extract, 545 

Levant worm seed, 222 

Levulose, 435 

Licorice, 206, 295, 161 

Licorice and opium, troches of, 334 

Licorice mixture, compound, 295 

Licorice powder, compound, 206 

Licorice root, 206, 295, 161 

Light magnesia, 209, 180 

Light reaction in colloidal solution, 
43 

Lily of the valley, 264 

Lime, 448 

“Lime and soda,” 81 

Lime liniment, 450 

Lime water, 449, 224, 180 

Liniment, 7 

Liniment, ammonia, 158 

Liniment, belladonna, 412 

Liniment, camphor, 267, 158 

Liniment, chloroform, 371, 158 

Liniment, compound chloroform, 371 

Liniment, lime, 450 

Liniments, 8 

Liniments, administration of, 119 

Linimentum belladonnae, 412 

Linimentum calcis, 450 

Linimentum camphorae, 267, 158 

Linimentum chloroformi, 371 

Linimentum chloroformi compositus, 
371 

Linseed, 158 

Linseed oil, 163 

Linum, 158 

Lipoiodine, 503 

Lipoiodol, 503 

Liqueurs, 353 

Liquefied carbolic acid, 73 

Liquid Albolene, 196 

Liquid extractum ergotae, 473 

Liquid extract of ergot, 473 

Liquid peptonoids, 437 

Liquid petrolatum, 195 

Liquid petrolatum, administration 
of, 135 

Liquid, pituitary, 473, 531 

Liquid thiol, 62 

Liquid vaseline, 196 

Liquor acidi arsenosi, 247 


bricuee ammonii acetatis, 269 
Liquor ammonii anisatus, 190, 294 
_ Liquor antisepticus, 68 


Liquor arseni et hydrargyri iodidi, © 


247, 495 

Liquor calcis, 449, 180 

Liquor cresolis, compositus, 73 

Liquor digitoxin solubilis, 261 

Liquor ferri et ammonii acetatis, 240 

Liquor ferri subsulphatis, 239 

Liquor formaldehydi, 76 

Liquor hydrogeni dioxidi, 70 

Liquor hexylresorcinolis, 75 

Liquor hypophysis, 475, 531 

Liquor iodi compositus, 502, 63 

Liquor magnesii citratis, 210 

Liquor plumbi subacetatis, 92 

Liquor plumbi subacetatis dilutus, 92 

Liquor potassii arsenitis, 246, 114 

Liquor potassii citratis, 463 

Liquor sodii hydroxide, (see Sodium 
hydroxide), 160 

Liquors, distilled, 353 

Liquors, fermented, 354 

Liquor zinci chloridi, 93 

Listerine, 69 

Lister’s prepared casein diabetic flour, 
443 

List of drugs under the Harrison Law, 
550 

Lithium, 463, 464 

Lithium benzoate, 464, 466 

Lithium bromide, 342 

Lithium citrate, 464 

Lithium citrate, effervescent, 464 

Lithium salicylate, 512 

Lithium salts, 463 

Lithium salts as diuretics, 463 

Liver extract, 524 

Liver of sulphur, 61 

Live vaccines, 544 

Live vaccines, attenuated, 544. 

Lobelia, 419 

Lobelia poisoning, 418 

Local administration of drugs, 117 

Local anaesthetics, 420, 358, 22 


Local anaesthetics used by direct 


application, 428 


! Local effects of drugs on t 


Tecait ts, adminis 


Local symptoms of poisonin; 

Local tuberculin reaction, 543 

Locke’s solution, 233 

Lotio hydrargyri flavi, 496 

Lotio hydrargyri nigra, 496 

Lotion, colamine, 93 

Lozenge, 4 

Lozenges, 5 

Lozenges, administration of, 120 

L. suprarenin synthetic ae i” 
273 

Lubrichondrin, 162 

Lugol’s solution, 502, 527, 63, 51 

Lumbrici, 219 

Lumbricides, 222 

Luminal, 383, 377, 291 

Luminal, elixir of, 383 

Luminal poisoning, antidote for, 148 

Luminal sodium, 383 

Lunar caustic, 89 

Lunosol, 59 | 

Lupulin, 345, 346 ; 

Lupulus, humulus, 345 

Lutein, 535 

Lycetol, 517 

Lycopodium, 162 

Lysoform, 74 

Lysol, 74, 51 
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M 


Magendie’s solution of morphine, 336, 
114 

Magnesia, 180, 209 

Magnesia, calcined, 180, 209 

Magnesia, light, 180, 209 

Magnesia, milk of, 180 

Magnesia usta, 180, 209 

Magnesium citrate, solution of, 210 

Magnesium oxide, 180, 209 

Magnesium peroxide, 70 

Magnesium phosphate, dibasic, 180 

Magnesium phosphate, tribasic, 180 

Magnesium preparations, 180 

Magnesium preparations used as 
alkalies, 180, 176 
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Magnesium salts, 209, 88 

Magnesium salts used as purgatives, 
209 

Magnesium sulphate, 209, 375, 429, 
225, 39 

Magnesium sulphate anaesthesia, 375, 
429 

Magnesium sulphate 
administration of, 375 

Magnesium sulphate as local anaes- 
thetic, 429 

Magnesium sulphate, 
210 

Maintenance dosage of digitalis, 260 

Malaria, 483 

Male fern, 220 

Malt, 435 

Malt, extract of, 485 

Maltine, 435 

Maltine with Cascara, 4385 

Maltine with cod liver oil, 435 

Maltine with creosote, 435 

Maltose, 435 

Maltose, dextri, 436 

Malt preparations used for infant 
feeding, 436 

Malt soup extract, dry, Borcherdt’s, 
436 

Malt soup extract, dry, with wheat 
flour, Borcherdt’s, 436 

Malt soup stock, dry, Mead’s, 436 

Malt sugar, 436 

Malt sugar, Borcherdt’s, 486 

Mammary extract, 536 

Mammary gland, 536 

Mammary substance, 536 

Mandragora, atropa, 405 

Mandragora autumnalis, 405 

Mandrake, 203 

Manganese, 242 

Manganese dioxide, 242 

Manna, 199 

Mannite, 199 

Mannitol hexanitrate, 283 

Massa hydrargyri, 201 

Materia medica, 3 

Maturin, 490 

Matzoon, 441 

Maximum dose of a drug, 102 


anaesthesia, 


effervescent, 


589 


MeMunn’s elixir, 335 

Meadow saffron, 515 

Mead’s dry malt soup stock, 436 

Measurement of apothecaries’ units, 

29 

Measurement of metric units, 27 

Measures, 27 

Meat allergens, 548 

Meat extracts, 437 

Meat juices, 436 

Meat juices, cold, 437 

Meat juices, warm, 437 

Meat protein extracts, 548 

Mechanism of the effect of digitalis 
on the heart, 258 

Mechanism of vomiting, 191 

Medicinal foods, 483 

Medicinal foods, carbohydrate prepa- 
rations of, 434 

Medicinal foods, dry protein prepara- 
tions of, 438 ; 

Medicinal foods, fat preparations of, 

444 

Medicinal foods, protein preparations 

of, 436 

Medicines, administration of, 115 

Medicines, care of, 115 

Medinal, 383 

Medinal suppositories, 383 

Medulla, cardio-inhibitory center in 

the, 304 

Medulla oblongata, effect of depres- 
sion of, 312 

Medulla oblongata, function of, 303 

Medulla oblongata, respiratory center 
in, 304 

Medulla oblongata, stimulation of 
the, 310 

Medulla oblongata, the, 301 

Medulla oblongata, vagus center in, 
304 

Medulla oblongata, vasomotor center 
in, 304 

Medulla oblongata, vomiting center 
in, 304 

Meltzer Auer method of insufflation, 
use of, in morphine poisoning, 331 

Melubrin, 391 

Memory, nature of, 303 


4 Pe artificial, 534_ 
Menopause following removal of 


ovaries, 534 
Menopause, use of ovarian extracts 
in, 534 


Menstruation, 533 


Menstruum of a prescription, 136 

Mental functions of the brain, 303 

Mental functions of the brain, effect 
of depression of, 311 

Mental functions of the brain, effect 
of stimulation of, 309 

Mentha piperita, 189 

Mentha Viridis, 190 

Menthol, 428 

Menthy]l valerianate, 345 

Mercurialism, 494 

Mercurialism, treatment of, 494 

Mercurialized serum, 497 

Mercurial ointment, 495 

Mercurial purgatives, 200 

Mercuric benzoate, 497 

Mercurie chloride, 38 

Mercuric chloride poisoning, antidote 

for, 147 

Mercuric cyanide, 57 

Mercuric iodide, arsenous and, solu- 

tion of, 247, 495 

Mercuric iodide, calcium and, 502 

Mercuric iodide, red, 495 

Mercuric oxide, ointment of, red, 496 

Mercuric oxide, ointment of, yellow, 
496 

Mercuric oxycyanide, 57 

Mercuric salicylate, 496, 114 

Mercuric succinimide, 496 

Mercuric sulphate ethylendiamine, 57 

Mercurochrome, 57, 81, 82, 88, 84, 51 

Mercurochrome 220 soluble, 464, 57 

Mercurol, 496 

Mercurosal, 497 

Mercurous subsulphate, yellow, 193 

Mercury, 490, 453 

Mercury, administration by vapor, 
495 

Mercury, appearance of patient, 
490 


Mercury inunetions, 495° 


Mercury poisoning, 492 . 
Mercury poisoning, peute, 492 
Mercury poisoning, antidote ft 
Mercury poisoning, chronic, 4 
Mercury poisoning, treatment of, re 
Mercury preparations, administra- 
tions of, 495 : 
Mercury, proteeice of, 495 
Mercury rubbings, 495 
Mercury salts, as diuretics, 460 
Mercury, specific action of, in 
syphilis, 491 
Mercury with chalk, 495 
Mergal, 497 
Mesotan, 513 
Mesothorium, 519 
Metadioxybenzol, 74 
Metallic astringents, 88 
Metallic peroxides, 70 | 
Metallic poisoning, 87 i 
Metallic salts, ‘administration of, ‘M 
130 | 
Metals, 88 
Metals, poisoning by, antidotes for, 
147, 148 
Meter, 27 
Methenamine, 465 
Methenamine, action of, 465 ; 
Methenamine, preparations of, 465 
Method of administering vapors, 128 
Method of changing percentage 
strength of solutions to equivalent 
ratio strengths, 36 
Method of determining percentage 
strengths of solutions, 35 
Method of determining ratio strength 
of solutions, 36 
Method of expressing strengths of 
solutions, 35 
Method of manufacture of antitoxins, 
538 
Method of manufacture of serums, 
538 
Method of peptonizing milk, 439 
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Method of preparing weak from 
strong solutions, 46 

Methods of administering anaesthe- 
sia, 365 

Methods of removing poisons, 144 

Methods for calculating solutions, 43 

Methods for internal administration 
of common remedies, table of, 133, 
134 

Methyl, alcohol, 356 

Methyl codeine bromide, 337 

Methylene blue, 466, 490, 465 

Methylene citrylsalicylic acid, 513 

Methy] salicylate, 512 

Methylthioninae chloridum, 466 

Metrazol, 267 

Metric equivalents of apothecaries’ 
units, 30 

Metric equivalents of apothecaries’ 
volume, 30 

Metric equivalents of apothecaries’ 
weights, 30 

Metric system, 27 

Metric table of capacity, 28 

Metric table of length, 27 

Metric table of surface, 27 

Metric table of volume, 28 

Metric table of weight, 28 

Mil, 28 

Mild caustics, 159 

Mild mercurous chloride (calomel) 
200, 216, 224, 225 

Milk, albumin, 439 

Milk and molasses enema, 214 

Milk, completely peptonized, 439 

Milk, dry protein, 439 

Milk foods, 439 

Milk gruels, peptonized, 439 

Milk of magnesia, 180 

Milk, partially peptonized, 439 

Milk, peptonized, 438 

Milk, powdered, 439 

Milk, powdered protein, 439 

Milk, protein, 439 

Milk, sour, 440 

Milk, sterilized, for shock treatment 
in rheumatism, 549 

Milk sugar, 439, 440 

Milk sugar rennet, 184 


Milk toast, peptonized, 439 

Milks, fermented, 440 

Milks, modified, 439 

Milkweed, 264 

Milligram, 30 

Mineral acids, 169 

Mineral astringents, 86 

Mineral astringents, action of, 87 

Mineral astringents, poisonous effects 
of, 87 

Mineral oil, 195 

Mineral oil, administration of, 196 

Mineral oil, white, 195 

Mineral salts, 448 

Mineral substances, 448, 433 

Minim, 29 

Minimum dose of a drug, 102 

Mistura, 6 

Mistura bismuthi, 95 

Mistura bismuthic  subcarbonatis 
hydrati, 95 

Mistura cretae, 180 

Mistura glycyrrhizae composita, 295 

Mistura pectoralis, 294 

Mistura rhei et sodae, 204 

Mixed typhoid vaccine, 542, 549 

Mixture, 6 

Mixtures, 8 

Mixtures of digestants, 185 

Mixtures of salts used as purgatives, 
209 

Mixtures, toxin antitoxin, 541 

Mode of action of antiseptics, 55 

Mode of action of astringents, 87 

Mode of action of cathartics, 194 

Mode of action of heart, 249 

Mode of action of hypnotics, 377 

Mode of action of nervous system, 307 

Modified milk, 439 

Modified milks used for infant feed- 
ing, 4389 

Modified pneumococcus antigen, 543 

Molasses, 199 

Monkshood, 275 

Monobromated camphor, 267, 343 

Monoglycol salicylate, 514 

Monohydrated sodium carbonate, 179 

Monsell’s solution, 239, 51 

Morphine, 326, 336, 377, 291, 477 


Moraine’ ition of, S27) Jaa 

Morphine, administration of, 334 

Morphine anaesthesia, scopolamine, 
415 

Morphine, appearance of patient, 326 

Morphine, artificial alkaloids of, 337 

Morphine as antipyretic, 387 

Morphine habit, 331 

Morphine hydrochloride, 336 

Morphine, idiosyncrasies of, 329 

Morphine, Magendies’ solution of, 
336 

Morphine poisoning, 330 

Morphine poisoning, acute, 330 

Morphine poisoning, antidote for, 148 

Morphine poisoning, chronic, 331 

Morphine poisoning, treatment of, 
330 

Morphine, poisonous effects of, 330 

Morphine powder, compound, 336 

Morphine sulphate, 336, 114 

Morphine, summary of effects of, 329 

Morphine, uses of, 333 

Morphine, U. 8. solution of, 336 

Moschus, 345 

Motor areas of the brain, depression 
of, 311 

Motor areas of brain, 
stimulation of, 308 

Motor functions of the brain, 303 

Motor functions of brain, effect of 

depression of, 311 

Motor depressants, 416 


effects of 


Motor nerve endings, depressants 
of, 405 
Motor nerve endings, effect of 


depression of, 405 

Motor nerve endings, effect of stimula- 
tion of, 395 

Motor nerve endings, stimulants of, 
401 

Motor nerves, effect of depression of, 
313 

Motor nerves, physiology of, 305 
Motor stimulants, 401 

Moulded silver nitrate, 89 

Mouth washes, administration of, 
119 

Movement, brownian, 43 


cre of are 161, 
Mucilages, it 


83 
Muriated tincture of iron, 240 
Muriatic acid (hydrochloric acid), 
Murphy method of administering 

solutions, 232 
Murphy method of giving enemata, © 

215 
Muscarine, 400 — 

Muscular sense, 302 

Musk, 345 
Mustard, 155, 192 i/ 
Mustard bath, 156 

Mustard, methods of application of, — 

156 
Mustard paper, 156 
Mustard paste, 156 
Mustard plaster, 156 
Mustard sinapsis, 155 
Mydriatics, 25 
Myocardial insufficiency, 253 . 
Myocardial insufficiency, acute, 254 
Myoties, 25 
Myristica, 189 
Myrrh, 101 
Myrrha, 101 
Myrrha, commiphora, 101 
Myrrh, tincture of, 101 
Myxoedema, 525 
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Naphthol, 218, 225, 514, 51 
Naphtholis salicylas, 514 

Narcotics (hypnotics), 377 
Narcotine, 337 

National formulary, 9 

Natrium (sodium) bicarbonate, 176 
Natural purgative waters, 210 
Neoarsphenamine, 507, 248 
Neocinchophen, 515 

Neosalvarsan, 507, 248 

Neosilvol, 59 

Nerve endings, autonomic, action of, 
395 


INDEX 


Nerve endings, autonomic, effects of 
stimulation of, 310 

Nerve endings, autonomic, stimula- 
tion of, 310 

Nerve endings, effects of depression 
of, 312, 395 

Nerve endings, effect of stimulation 
of, 310, 395 

Nerve endings, motor depressants of, 
405, 416 

Nerve endings, physiology of, 395, 
305 

Nerve endings, secretory depressants 
of, 405 

Nerve endings, sensory depressants 
of, 420 

Nerve endings, stimulants of, 395 

Nerves, action of the, 305 

Nerves, afferent, physiology of the, 
305 

Nerves, autonomic, depression of the, 
312 

Nerves, autonomic, effects of depres- 
sion of the, 312 

Nerves, depression of the, effects of, 
312 

Nerves, efferent, physiology of, 305 

Nerves, motor, physiology of, 306 

Nerves, physiology of the, 305 


Nerves, sensory, physiology of the, 


305 

Nerves, stimulation of the, 310 

Nerves, stimulation of the, effects of, 
310 

Nervous form of ergot poisoning, 471 

Nervous system, autonomic, 304 

Nervous system, effects of depression 
of, 312 

Nervous system, effects of drugs on, 
308 

Nervous system, effect of excessive 
stimulation of, 311 

Nervous system, mode of action of 
the, 306 

Nervous system, parasympathetic, 
305 

Nervous system, physiology of the, 
301 

Nervous system, sympathetic, 305 
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Nervous system, vagotomic, 305 

Neumayer’s pill, 264 

Neurasthenia, 344 

Neutral acriflavine, 77 

New and non official remedies, 9 

New and unofficial preparations of 

digitalis, 261 

New, orthoform, 429 

New tuberculin, 544 

New tuberculin B. E., 544 

New tuberculin B. E. dried, 544 

New tuberculin dried, 544 

New tuberculin T. R., 544 

Nicotine, 419 

Nicotine poisoning, 419 

Nitrate, ammonium, 461 

Nitrates, 278, 462 

Nitrate, silver, 89 

Nitric acid, 172, 160 

Nitric acid, diluted, 172 

Nitri¢ acid poisoning, 170 

Nitric acid poisoning, antidote for, 
147 

Nitric acid poisoning, treatment of, 
170 

Nitrites, 278, 462 

Nitrites, action of, 279 

Nitrites, administration of, 281, 130 

Nitrites, appearance of patient, 279 

Nitrites as antipyretics, 387 

Nitrites, comparative action of, 280 

Nitrites, poisonous effects of the, 

280 

Nitrites, poisonous symptoms of, 280 

Nitrites, preparations of, 281 

Nitrites, uses of the, 281 

Nitrogen monoxide, 373 

Nitrogen monoxide anaesthesia, 373 

Nitroglycerin, 282 

Nitroglycerin, cumulative poisonous 

symptoms of, 280 

Nitroglycerin, poisonous effects of, 

280 

Nitroglycerin solution, 114 

Nitroglycerin, tablets of, 282 

Nitrohydrochloric acid, diluted, 172 

Nitrohydrochloricum dilutum, aci- 
dum, 172 

Nitrous oxide, 373 


oe 7 - Nvecous oxide perio pan 


375 

Nitrous oxide gas, appearance of 
patient, 373 

Nitrous oxide gas, poisonous effects 

— of, 374 

Nitrous oxide gas, uses of, 375 

N.N.R., 9 

Normacol, 199 

Normal horse serum, 545, 235 

Normal salt solution, 231, 233 

Normal salt solution, methods of 
administration of, 232 

Novaspirin, 513 

Novasurol, 461 

Novatophan, 515 

Novatropin, 413 


Novocaine, 425 ‘ 

Novocaine and adrenalin tablets, 
426 

Novocaine and epinephrine tablets, 
426 


Novocaine nitrate, 426 

Novocaine tablets, 426 

Nuclein, 545 

Nucleoprotein, adrenal, 533 

Nucleoprotein, ovarian, 535 

Nucleoprotein, thyroid, 527 

Numoquin, 489 

Nutgall, 97 

Nutgall ointment, 100 

Nutgall, tincture of, 100 

Nutmeg, 189 

Nutrition, substances which improve, 

433 

Nutritive enemata, 215 

Nux vomica, 317, 322 

Nux vomica, appearance of patient, 

317 

Nux vomica, etfects of, 318 

Nux vomica, extract of, 322 

Nux vomica, fluidextract of, 322 

Nux vomica, mechanism of effect of, 
318, 319 

Nux vomica poisoning, 321 

Nux vomica poisoning, acute, 319 
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Nitrous oxide gas, administration of, ve 


Nux vomica, tincture ¢ of, 322, i 
Nux vomica, uses of, 319 And 7. 
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Oak gall, 97 ce 

Obliterans, endarteritis, 418 v. pu 

Official preparations, 9 S 

Oil, camphor, 267 

Oil, camphorated, 267 

Oil, carron, 450 > 

Oil, castor, 201 

Oil, cottonseed, 163 

Oil, croton, 211 

Oil of cade, 80 

Oil of chenopodium, 224 

Oil of cloves, 189 

Oil of dwarf pine needles, 298 

Oil of copaiba, 79, 467 

Oil of eucalyptus, 78 

Oil of juniper, 460 

Oil of peppermint, 428 

Oil, poppyseed, iodized, 503 

Oil of sandalwood, 79, 467 

Oil of sweet birch, 512, 509 . 

Oil of turpentine, 190, 157 

Oil of vitriol, 171 

Oil of wintergreen, 512, 509, 190 

Oil, olive, 197 

Oils, 11 

Oils, administration of, 132 

Oils, classification of, 11 

Oils, essential, 12 

Oils, fixed, 11 

Oils, volatile, 12 

Ointment, 162, 4 

Ointment, atropine, 412 

Ointment, belladonna, 411 

Ointment, blue, 495 

Ointment, diachylon, 92 

Ointment, mercurial, 495 

Ointment of ammoniated mercury, 
496 

Ointment of chrysarobin, 159 

Ointment of mercuric nitrate, 496 
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Ointment of mercury, 495 

Ointment of red mercuric oxide, 496 

Ointment of yellow mercuric oxide, 
496 

Ointment, potassium iodide, 504 

Ointment, stramonium, 413 

Ointments, 5 

Ointments, administration of, 119 

Ointments, salicylic acid, 513 

Old tuberculin, 544 

Old tuberculin, Koch’s, 544 

Oleate, 7 

Oleates, 8 

Oleates, administration of, 120 

Oleate of atropine, 412 

Oleoresin, 6 

Oleoresins, 79, 7 

Oleoresin of aspidium, 220 

Oleum betulae, 512 

Oleum camphorae, 267 

Oleum eucalypti, 78 

Oleum gaultheriae, 512, 509, 190 

Oleum gossypii seminis, 163 

Oleum lini, 163 

Oleum morrhuae, 446 

Oleum olivae, 163, 214, 216, 217 

Oleum pini pumilionis, 298 

Oleum Ricini, 201 

Oleum santali, 467 

Oleum terebinthinae, 157, 222 

Oleum theobromatis, 163 

Oleum tiglii, 211 

Olive oil, 197, 163 

Open method of administering anaes- 
thesia, 365 

Opium, 326, 377, 291 

Opium, action of, 327 

Opium, active principles of, 326 

Opium, administration of, 334 

Opium alkaloids, 336 

Opium and ipecac, powder of, 334 

Opium and ipecace, tincture of, 335 

Opium and lead wash, 335 

Opium and licorice, troches of, 334 

Opium, appearance of patient, 326 

Opium, camphorated tincture of, 335 

Opium, compound tincture of, 335 

Opium, deodorized, 334 

Opium, deodorized, tincture of, 335 
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| Opium, extract of, 334 
Opium habit, 331 
Opium, idiosyncrasies of, 329 
Opium, pill of, 334 
Opium plaster, 334 
Opium poisoning, 330 
Opium poisoning, acute, 330 
Opium poisoning, antidote for, 148 
Opium poisoning, chronic, 331 
Opium poisoning, treatment of, 330 
Opium, poisonous effects of, 330 
Opium, summary of effects of, 329 
Opium, tincture of, 335 
Opium, uses of, 333 
Opsonins, 542 
Optochin, 489 
Optochin base, 489 
Optochin, neutral, 489 
Optochin poisoning, 489 
Orange peel, bitter, 190 
Orange peel, sweet, 190 
Ordeal bean, 401 
Organic acids, 172 
Organic antiseptics, 71 
Organic astringents, 96 
Organic iron preparations, 241 
Organic preparations of iron, 238 
Organic remedies, 520 
Organs of animals, 520 
Organs of animals and their deriva- 
tives, 520 
Orthoform, 428 
Orthoform new, 429 
Oscodal, 447 
Osmosis, 14, 42 
Ouabain, 263 
Ouaye, 263 
Ounce, 29 
Ouraparia gambir, 100 
Ovaltine, 436 
Ovarian extract, 534 
Ovarian extracts, 533 
Ovarian extracts, uses of, 534 
Ovarian residue, 535 
Ovarian substance, 534 
Ovaries, 533 
Ovaries, physiology of, 533 
Ovary, whole, 534 
Overdose of a drug, 102 


Overstimulation of nervous system, 
effect of, 311 vf 
Ovoferrin, 241 rey 

Ovogal, 199 
Oxalic acid, 174 
Oxalic acid poisoning, 170, 174 


Oxalic acid sted pies! antidote for, | 


147 

Oxalic acid seaoning: treatment of, 
170 

Oxgall, 198 

Oxidizing disinfectants, 69 

Oxoate, 515 

Oxoate B, 515 

Oxone, 70 

Oxygen, 290 

Oxygen, administration of, 291 

- Oxygen bath salts, 283 

Oxygen, use of, in pneumonia, 290 

Oxygen, uses of, 290 . 

Oxyl iodide, 515 

Oxyntin, 171 

Oxytocics, 468, 25 

Oxytoluic acid, 405 

Oysters, peptonized, 439. 
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Pace maker of the heart, 250 

Pahouius poison, 263 

Pain, sensation of, 302 

Panase, 185 

Pancreas, disturbance of, in diabetes, 
521 

Pancreatin, 184 

Pankreon, 184 

Pantopon, 334 

Papain, 185 

Papaverine, 416, 326, 337 

Papaverine hydrochloride, 417 

Papaverine sulphate, 417 

Papaver somniferum, 326 

Papayotin, 185 

Paper, 4 

Papers, 5 

Papoid, 185 

Paraffin, 164 

Paraffin for films, 164 

Paraffin oil, 164, 195 


affin, s 
| Paraform, 76,80 
| Paraformaldehyde, 76 


- Paraldehyde, administration of, 


Paraguay tea, 314 — 
Paraldehyde, 384, 291 - 


Paraldehyde, poisonous effects 
8384 = 

Paraldehyde, uses of, 384 

Paramidophenol, 388 ee 

Paramidophenol as antipyretic, 388 

Parasiticides (see antiseptics and — 
anthelmintics), 55, 218 

Parasympathetic nerve 
effect of depression of, 396 

Parasympathetic nervous system, 305 

Parathormone, 528 

Parathyroid extract, 527 

Parathyroid extract, uses of, 528 

Parathyroid glands, 527 1 

Parathyroid glands, physiology of, 
528 

Paratyphoid A and B bacilli, 542, 549 

Paratyphoid A bacillus, 542, 549 

Paratyphoid B bacillus, 542, 549 

Paregoric, 335, 114 

Paroidin, 529 

Parresine, 164 

Partial heart block, 255 

Partially peptonized milk, 439 

Passive immunity, 537 

Pearson’s solution, 246 > 

Pegnin, 184 

Pellagra, vitamin deficiency in, 445 

Pelletierine, 221 

Pelletierine tannate, 221 

Pennyroyal, 476 

Pepo, 221 

Pepper, 157 

Pernocton, 385 

Pernocton, uses of, 385 

Phenylglycinamide, sodium, 248 

Peppermint, oil of, 428 

Peppermint spirit, 189 

Peppermint tea, 189 

Peppermint water, 189 

Pepsin, 183 
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| Pepsin, essence of, 183 


Peptonized beef tea, 439 

Peptonized milk, 488 

Peptonized milk gruels, 439 

Peptonized milk toast, 439 

Peptonized oysters, 439 

Peptonizing powder, 488, 184 

Peptonoids, dry, 438 

Peptonoids, liquid, 437 

Percentage method of expressing the 
strength of a solution, 35 

Perogen bath salts, 283 

Peronine, 338 

Peroxide, hydrogen, 69 

Pertussis bacillus vaccine, 543 

Peruvian bark, 481 

Petrolatum, 163 

Petrolatum album, 1638, 195 

Petrolatum, liquid, 195 

Petroleum jelly, 163 

Phagocytic action of white blood cor- 
puscles, 542 

Phanodorn, 384 

Pharmaceutical preparations, 3 

Pharmacodynamics, 3 

Pharmacognosy, 3 

Pharmacology, 3 

Pharmacopoeia, 9 

Phenacaine, 427 

Phenacaine hydrochloride, 427 

Phenacetin, 388, 392, 275, 339, 477 

Phenacetine, administration of, 391 

Phenacetin, appearance of patient, 
388 

Phenacetin habit, 390 

Phenacetin, idiosyncrasies of, 389 

Phenacetin, poisonous effects of, 389 

Phenacetin, uses of, 390 

Phenobarbital, 383 

Phenocol, 514 

Phenocol salicylate, 514 

Phenol, 71, 224 

Phenol, antiseptic action of, 71 

Phenol (carbolic acid), derivatives of, 
73 

Phenol, glycerite of, 73 

Phenol, local action of, 71 

Phenolphthalein, 198, 195 

Phenol poisoning, 72 

Phenol poisoning, antidote for, 147 
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Phenol poisoning, symptoms of, 72 

Phenol, poisonous effects of, 72 

Phenol, preparations of, 73 

Phenol, uses of, 71 

Phenolsulphonphthalein, 464 

Phenolsulphonphthalein test for kid- 
ney function, 464 

Phenoltetrachlorphthalein, 198 

Phenylcinchoninic acid, 514 

Phenylethyl barbituric acid, 383 

Phenylis salicylas, 513 

Phloridzin, 490 

Phosphorated oil, 453 

Phosphorus, 451 

Phosphorus, pill of, 453 

Phosphorus poisoning, 451 

Phosphorus poisoning, acute, 451 

Phosphorus poisoning, antidote for, 
148 

Phosphorus poisoning, chronic, 452 

Phosphorus poisoning, treatment of, 
452 

Phosphorus, uses of, 451 

pH scale, 41 

pH value of blood, 42 

Physical action of drugs, 13 

Physical chemistry of salts, 14 

Physical chemistry of solutions, 14, 
40 

Physical preparations, 4 

Physical preparations, administration 
of, 131 

Physical preparations of drugs, 4 

Physiological action of drugs, 14 

Physiological antidotes, 145 

Physiological antidotes, table of, 148 

Physiological salt solution, 231, 233 

Physiology of adrenal gland, 532 

Physiology of blood, 229 

Physiology of blood clotting, 234 

Physiology of convulsions, 309 

Physiology of digestion, 181 

Physiology of ductless glands, 520 

Physiology of hallucinations, 308 

Physiology of heart muscle, 250 

Physiology of heat elimination, 386 

Physiology of heat production, 386 

Physiology of heat regulation, 386 

Physiology of illusions, 308 


‘ ki of tite eatin 300 “ad 


Physiology of the circulation of the 


blood, 249 

Physiology of the heart, 249 

Physiology of the incretory glands, 
520 

Physiology of the islands of Langer- 
hans, 522 

Physiology of the islands of Langer 
hans of the pancreas, 522 

Physiology of the kidneys, 457 

Physiology of the nervous system, 
301 

Physiology of the ovaries, 533 

Physiology of the parathyroid glands, 
528 

Physiology of the pituitary gland, 529 

Physiology of the secretory glands, 
520 

Physiology of the skin, 153 

Physiology of the stomach, 181 

Physiology of the suprarenal glands, 
532 

Physiology of the thyroid gland, 524 

Physostigma, 401 

Physostigma, extract of, 404 

Physostigmine, 401, 206 

Physostigmine, appearance of patient, 
401 

Physostigmine (eserine) poisoning, 
antidote for, 148 

Physostigmine poisoning, symptoms 
of, 403 

Physostigmine poisoning, treatment 
of, 403 

Physostigmine, poisonous effects of, 
403 

Physostigmine, uses of, 403 

Physostigminae salicylas, 404 

Physostigminae sulphas, 404 

Picric acid, 75, 82 

Picric acid solution, saturation point 
of, 38 

Pill, 4 

Pill, Blaud’s, 239 

Pill, compound cathartic, 213 

Pill, lapactic, 205 


- Pill of iron wm iodide, 23 
Pill of opium, 334 ‘ 
| Pills, 5 

| Pills Rercianle iathaxtion 214 


Pilocarpine, 396 

Pilocarpine, appearance of tae nt 
396 

Pilocarpine as antipyretic, 387 

Pilocarpine, dangers in the use 
399 

Pilocarpine hydrochloride, 400, 51 

Pilocarpine nitrate, 400 

Pilocarpine poisoning, 399 1 

Pilocarpine poisoning, antidote for, — a 
148 KY 

Pilocarpine poisoning, symptoms of, 
399 

Pilocarpine poisoning, treatment of, 
399 : 

Pilocarpine, poisonous effects of, 399 

Pilocarpine, uses of, 400 

Pilocarpus, 396 ms 

Pilocarpus jaborandi, 396 

Pilocarpus microphyllus, 396 

Pilulae catharticae compositae, 213 

Pilulae catharticae vegetables, 214 

Pilulae ferri carbonatis, 239 

Pilulae ferri iodidi, 239 

Pilulae ferri jodatum (iodidi), 239 

Pilulae laxativae compositae, 205 

Pimenta, 189 

Pineal extract, 536 

Pineal gland, 536 

Pine needles, dwarf, oil of, 298 

Pine tar, 79 

Pine tar, action of, 79 

Pine tree, 156 

Pink root, 223 

Pinus palustris, 156 

Pin point pupils, 330 

Piperazine, 517 

Piperazine quinnate, 517 

Pituglandol, 475 

Pituitary body, desiccated, 531 

Pituitary extract, 529, 475 
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Pituitary extract, poisonous effects of, 
531 

Pituitary extracts, uses of, 530 

Pituitary gland, 529 

Pituitary gland, anterior lobe of the, 
529 

Pituitary gland, disturbances of the, 
529 

Pituitary gland, physiology of the, 
529 

Pituitary gland, posterior lobe of the, 
529 

Pituitary headache, 530 

Pituitary liquid, 274, 473 

Pituitary solution, 473, 475 

Pituitol, 475 

Pituitrin, 473, 475, 468, 206, 274, 529, 
531 

Pituitrin, administration of, 474 

Pituitrin, appearance of patient, 473 

Pituitrin, poisonous effects of, 474 

Pituitrin, specific action of, 473 

Pituitrin, uses of, 474 

Pix pini (pix liquida), 79 

Placental extract, 536 

Plant acids, 172, 10 

Plasmine, 161 

Plasmodium malariae, 483 

Plasmolysis, 231 

Plaster, 4 

Plaster, adhesive, 92 

Plaster, belladonna, 412 

Plaster of paris, 165 

Plasters, 5 

Plasters, administration of, 120 

Plaster, soap, 92 

Plastic paraffin, 164 

Plumbi acetas, 92 

Plumbism (lead poisoning), 90 

Plumbum, 90 

Pluto water, 210 

Pneumococcus antibody solution 
types 1, 2, and 3, combined, 545 

Pneumococcus antigen, modified, 
vaccine, 543 

Pneumococcus vaccine, 543 

Pneumoquin (numoquin), 489 

Podophyllin, 203 

Podophyllum, 203, 200 
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Poisoning, antidotes for, 145 

Poisoning, arsenic, acute, 244 

Poisoning, arsenic, cumulative, 245 

Poisoning by acetylene, antidote for, 
149 

Poisoning by acids, 170 

Poisoning by acids, antidote for, 147 

Poisoning by alcohol, 349 

Poisoning by alkaline astringents, 94 

Poisoning by alkalies, 178 

Poisoning by alkalies, antidote for, 
147 

Poisoning by alkalies, treatment of, 
179 : 

Poisoning by alkaloids, antidote for, 
148 

Poisoning by alum, antidote for, 147 

Poisoning by aluminium, antidote for, 
147 

Poisoning by arsenic, 244 

Poisoning by arsenic, antidote for, 147 

Poisoning by astringents, 87 

Poisoning by atropine, 409 

Poisoning by atropine, antidote for, 
148 

Poisoning by barium, 94 

Poisoning by barium, antidote for, 
148 

Poisoning by barium salts, 94 

Poisoning by barium salts, antidote 
for, 148 

Poisoning by belladonna, 409 

Poisoning by belladonna, antidote 
for, 148 

Poisoning by bichloride of mercury, 
antidote for, 147 

Poisoning by bismuth, antidote for, 
147 

Poisoning by carbolic acid (phenol), 
72 

Poisoning by carbolic acid (phenol), 
antidote for, 147 

Poisoning by carbon dioxide, anti- 
dote for, 149 

Poisoning by carbon monoxide, anti- 
dote for, 149 

Poisoning by caustic alkalies, 178 

Poisoning by caustic alkalies, anti- 
dote for, 147 
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Poisoning by mercuric chloride, anti- — 


Poisoning by chloral, 379 

Poisoning by chloral, antidote for, 
148 

Poisoning by coal gas, antidote for, 
149 

Poisoning by cocaine, 422 

Poisoning by cocaine, antidote for, 
148 

Poisoning by colchicum, treatment of, 
516 

Poisoning by copper, antidote for, 147 

Poisoning by digitalis, 259 

Poisoning by digitalis glucosides, 
antidote for, 148 

Poisoning by digitalis preparations, 
148 

Poisoning by eserine, 403 

Poisoning by eserine, antidote for, 148 

Poisoning by gases, antidote for, 149 

Poisoning by glucosides, antidote for, 
148 

Poisoning by hydrochloric acid, anti- 
dote for, 147 

Poisoning by hydrochloric acid, 170 

Poisoning by hydrocyanic acid, 175 

Poisoning by hydrocyanic acid, anti- 
dote for, 147 

Poisoning by hypnotics, 379 

Poisoning by hypnotics, antidote for, 
148 

Poisoning by illuminating gas, anti- 
dote for, 149 

Poisoning by inorganic astringents, 87 

Poisoning by iodine, 63 

Poisoning by iodine, antidote for, 148 

Poisoning by iodine, treatment of, 63 

Poisoning by iodoform, 64 

Poisoning by iodoform, antidote for, 
148 

Poisoning by lead, 90 

Poisoning by lead, antidote for, 148 

Poisoning by lead salts, 90 

Poisoning by lead salts, antidote for, 
148 

Poisoning by luminal, 382 

Poisoning by luminal, antidote for, 
148 

Poisoning by male fern, 220 

Poisoning by mercuric chloride, 492 


dote for, 147 

Poisoning by mercury, 492 

Poisoning by mercury, antidote for, 
147, 493 

Poisoning by metals, 88 _ 

Poisoning by metals, antidote for, 
147, 148 

Poisoning by mineral astringents, 87 

Poisoning by morphine, 330 

Poisoning by morphine, antidote for, 
148 

Poisoning by nitric acid, antidote for, 
147 

Poisoning by nux vomica, 319 

Poisoning by nux vomica, antidote 
for, 148 

Poisoning by opium, antidote for, 148 

Poisoning by organic astringents, 87 

Poisoning by oxalic acid, 170 

Poisoning by oxalic acid, antidote for, 
147 

Poisoning by phenol, 72 

Poisoning by phenol, antidote for, 147 

Poisoning by phosphorus, 451 

Poisoning by phosphorus, antidote 
for, 148 

Poisoning by physostigmine, 403 

Poisoning by pilocarpine, 399 

Poisoning by pilocarpine, antidote 
for, 148 

Poisoning by potassium chlorate, 
antidote for, 147 

Poisoning by potassium hydroxide, 
178 

Poisoning by potassium hydroxide, 
antidote, for, 147 

Poisoning by salvarsan, 506 

Poisoning by santonin, 222 

Poisoning by silver, 88 

Poisoning by silver, antidote for, 
147 

Poisoning by silver nitrate, 88 

Poisoning by silver nitrate, antidote 
for, 147 

Poisoning by snake venom, 540 

Poisoning by snake venom, antidote 
for, 148 

Poisoning by sodium hydroxide, 178 


a 


Poisoning by sodium hydroxide, anti- 
dote for, 147 

Poisoning by strychnine, 319 

Poisoning by strychnine, antidote for, 
148 

Poisoning by sulphuric acid, 170 

Poisoning by sulphuric acid, antidote 
for, 147 

Poisoning by tannic acid, 98 

Poisoning by veronal, 382 

Poisoning by veronal, antidote for, 
148 

Poisoning by zinc, 92 

Poisoning by zinc, antidote for, 148 

Poisoning by zine salts, 92 

Poisoning by zine salts, antidote for, 
148 

Poisoning, first aid treatment of, 146 

Poisoning, general symptoms of, 143 

Poisoning, local symptoms of, 142 

Poisoning, protection of tissues and 
lessening of absorption in, 144 

Poisoning, symptoms of, 142 

Poisoning, symptoms of collapse in, 
142 

Poisoning, treatment of, 143 

Poison mushrooms, 400 

Poison nut, 317 

Poisonous action of drugs, 15 

Poisonous dose of a drug, 102 

Poisonous effects of acetanilid, 389 

Poisonous effects of acids, 170 

Poisonous effects of aconite, 276 

Poisonous effects of adrenalin, 272 

Poisonous effects of alkalies, 178 

Poisonous effects of allergens, 547 

Poisonous effects of allergic proteins, 
547 

Poisonous effects of ammonia, 268 

Poisonous effects of analgesic anti- 
pyretics, 389 

Poisonous effects of antipyrine, 389 

Poisonous effects of arsenic, 244 

Poisonous effects of atropine, 409 

Poisonous effects of belladonna, 409 

Poisonous effects of bitters, 186 

Poisonous effects of bromides, 341 

Poisonous effects of caffeine, 316 

Poisonous effects of camphor, 266. 
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Poisonous effects of cathartics, 211 
Poisonous effects of chenopodium, 
225 
Poisonous effects of chloral, 379 
Poisonous effects of chloroform, 368 
Poisonous effects of coal tar anti- 
pyretics, 389 
Poisonous effects of coal tar drugs, 
389 
Poisonous effects of cocaine, 422 
Poisonous effects of colehicum, 516 
Poisonous effects of conium, 419 
Poisonous effects of emetine, 518 
Poisonous effects of epinephrine, 272 
Poisonous effects of ergot, 470 
Poisonous effects of eserine, 403 
Poisonous effects of ether, 363 
Poisonous effects of ethylhydro- 
cupreine, 489, 485 
Poisonous effects of iodides, 500 
Poisonous effects of insulin, 522 
Poisonous effects of iron, 237 
Poisonous effects of mercury, 492 
Poisonous effects of metals, 87 
Poisonous effects of methyl alcohol, 
356 
Poisonous effects of morphine, 330 
Poisonous effects of nicotine, 419 
Poisonous effects of nitrites, 280 
Poisonous effects of nitrous oxide gas, 
374 
Poisonous effects of opium, 330 
Poisonous effects of optochin, 489 
Poisonous effects of paraldehyde, 384 
Poisonous effects of phenacetin, 389 
Poisonous effects of phosphorus, 451 
Poisonous effects of physostigmine, 
403 
Poisonous effects of pilocarpine, 399 
Poisonous effects of pituitary extract, 
531 
Poisonous effects of pituitrin, 531 
Poisonous effects of drastic purga- 
tives, 211 
Poisonous effects of quinidine, 265 
Poisonous effects of quinine, 486 
Poisonous effects of the salicylates, 
511 
Poisonous effects of strychnine, 319 


526 

Poisonous effects of thyroxin, 526 | 
Poisonous effects of tobacco, 419 

_ Poisonous effects of trional, 382 


Poisonous effects of wood alcohol, 356 


Poisons, methods of removing, 144 

Pollantin, 548 

Pollen extract allergens, 548 

Pollen extracts, 548 

Pollen of golden rod, 548 

Pollen of ragweed, 548 

Pollen of timothy, 548 

Pollenosis (hay fever), 545 

Pollen protein extracts, 548 

Pollens, poisonous effects of, 547 

Polyposis laricis, 416 

Polyvalent antistreptococcus serum, 
538 

Pomegranate, 221 

Pomegranate, fluidextract of, 221 

Poppyseed oil, iodized, 503 

Poppy, white, 326 

Porter, 355 

Port wine, 355 

Posterior lobe of the pituitary gland, 
§29 

Potash, 179 

Potassium acetate, 462 

Potassium acetate solution, satura- 
tion point of, 39 

Potassium and 
208 

Potassium and sodium tartrate solu- 
tion, saturation point of, 39 

Potassium bicarbonate, 179 

Potassium bicarbonate solution, satu- 
ration point of, 39 

Potassium bismuth tartrate, 508 

Potassium bitartrate, 463, 208 

Potassium bitartrate solution, satu- 
ration point of, 39 

Potassium bromide, 342 _ 

Potassium bromide solution, satura- 
tion point of, 39 

Potassium chlorate, 95, 51 

Potassium chlorate poisoning, 96 


sodium tartrate, 


Peieuan chideate’ 


ment of, 96 
Potassium chlorate, akira “ 


Potassium chlorate solution, | 
tion point of, 38 ~ oo 

Potassium chlorate, troches of, 

Potassium chlorate, uses of, 96 

Potassium citrate, 463 

Potassium citrate as diaphoretic, 401 

Potassium citrate, effervescent, 463 

Potassium citrate, solution of, 463 K. 

Potassium citrate solution, saturation ¢ 
point of, 39 

Potassium compounds of alkalies, ned 

Potassium guaiacol sulphonate, 297 , 

Potassium hydroxide, 160 ry 

Potassium hydroxide poisoning, anti- : 
dote for, 147 

Potassium iodide, 502 4 

Potassium iodide ointment, 504 

Potassium iodide solution, 114 

Potassium iodide solution, saturated, 
114 

Potassium iodide solution, saturation 
point of, 39 

Potassium nitrite, 282 

Potassium oxalate, 174 f 

Potassium permanganate, 70, 243; 51, 
83, 85 

Potassium permanganate soliton! 
saturation point of, 38 

Potassium salts, 208, 462 

Potassium salts as diuretics, 462 

Potassium salts as purgatives, 208 

Potassium sulphate, 208 

Potato fly (cantharis), 158 

Poultices, administration of, 120 

Powder, 4 

Powdered digitalis leaves, 261 

Powdered ipecac, 293, 192 

Powdered ipecae and opium, 293 

Powdered milk, 439 

Powdered opium, 334 

Powdered protein milk, 439 


| INDEX 603 
Powder of ipecac and opium, 334 Problems in solutions, miscellaneous, 
_ Powder, peptonizing, 439 54 


Powders, 5 

Powders, administration of, 120 

Powders, antiseptic, 83 

Precipitated zinc carbonate, 93 

Precipitates, 145 ; 

Precipitates as antidotes, 145 

Pregnancy influencing dosage, 103 

Preliminary course, 3 

Preparations for anaesthesia, 364 

Preparations of antibodies, 545 

Preparation of doses, 102 

Preparations of glycerophosphoric 
acid, 453 

Preparation of hypodermic doses, 103 

Preparations of malt used for infant 
feeding, 436 

Preparation of solutions, 34 

Preparations of fats, 444 

Prepared casein flour, 443, 444 

Prepared lard, 162 

Prescription reading, 136 

Prescriptions, abbreviations in, 137, 
138 

Prescriptions, Latin abbreviations in, 
137, 138 

Prevention of allergy, 547 

Principles of administration of medi- 
cines, 117 

Problems in calculation of doses, 112 

Problems in calculation of doses for 
children, 113 

Problems in calculation of doses from 
tablets, 112 

Problems in calculation of doses from 
stock solutions, 113 

Problems in changing apothecaries’ 
quantities to metric equivalents, 33 

Problems in changing metric quanti- 
ties to apothecaries’ equivalents, 33 

Problems in solutions, 52 

Problems in solutions from crude 
substances, 52 

Problems in solutions from powders, 
52 

Problems in solutions from stock 
solutions, 53 


Problems in strengths of solutions, 52 

Procaine, 452, 51 

Procaine and adrenalin solution, 426 

Procaine and adrenalin tablets, 426 

Procaine and epinephrine tablets, 426 

Procaine hydrochloride solution, sat- 
uration point of, 38 

Procaine nitrate, 426 

Procaine tablets, 426 

Proflavina, 77 

Proflavine, 77 

Proganol, 59 

Progressive cerebral depressants, 346, 
325 

Propaesin, 429 

Prophylactics, 25 

Prophylactic serums, 539 

Proportion method for calculating 
solutions, 45, 49 

Proportion method for calculating 
solutions from crude drugs, 45 

Proportion method for calculating 
solutions from powders, 45 

Proportion method for calculating 
solutions from tablets, 49 

Propyl alcohol, 357 

Protan, 99 

Protargin fortius, 59 

Protargin mild, 58 

Protargin mild preparations, 58, 83 

Protargin solutions, 464, 58, 59 

Protargin strong preparations, 59 

Protargol, 59, 83, 51 

Protection of mouth in administration 
of medicines, 126 

Protection of teeth in administration 
of medicines, 126 

Protectives, 160, 153 

Protein, animal hair, extracts, 548 

Protein digestants, 182 

Protein extracts of egg, 548 

Protein extracts of horse hair, 548 

Protein extracts of rabbit’s hair, 548 

Protein extracts of vegetables, 548 

Protein milk, Beebe’s, 439 

Protein milk, dry, 439 


Problems in solutions from tablets, 53 | Protein milk, powdered, 439 


foods, 436 

Protein shock treatment, 549 

Protein shock treatment for rheuma- 
tism, 549 

Protein silver salt, 59 

Protein skin tests, 546 

Proteins, allergic, 545, 548 

Proteins, allergic food, 545, 548 

Proteins, allergic, poisonous effects of, 
547 

Proteins, animal hair, 545, 548 

Proteins, chicken feather, 545, 545 

Proteins, goose feather, 545, 548 

Proteins, group, 548 

Proteins, horse hair, 548, 545 

Proteins, pollen, 545, 548 

Proteins, rabbits’ hair, 545, 548 

_ Protoiodide of mercury, 495 

Protolac, 438 

Prunus virginiana, 295, 292 

Prussic acid, 174 

Prussic acid, diluted, 174 

Prussic acid poisoning, 175 

Psychotrine, 292 

Pterocarpus marsupium, 100 

Pulmonary antiseptics, 296, 84, 78, 79 

Pulvis, 4 

Pulvis acetanilidi compositus, 392 

Pulvis aromaticus, 189 

Pulvis effervescens compositus, 209 

Pulvis glycyrrhizae compositus, 206 

Pulvis ipecacuanhae, 192 

Pulvis ipecacuanhae et opii, 334 

Pulvis morphinae compositus, 336 

Pulvis pancreaticus compositus, 184, 
439 

Pulvis rhei compositus, 204 

Pumpkin seed, 221 

* Punicine, 221 

Purgatives, 199, 216, 217, 25 

Purgatives, drastic, 210, 195, 216, 
217 

Purgatives, drastic, poisonous effects 
of, 211 

Purgatives given hypodermically, 206 

Purgatives, mercurial, 17, 195, 211, 
216, 217 

Purgatives, saline, 207, 195, 216, 217 
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Parenting met 
Purified extract of ergot, 
Purified oxgall, 198° 
Purple foxglove, 255 ~ 
Pustulants, 159 ties 
Psychical functions of the brain, é 
Psyllium seeds, 199 
Ptyalin, 182 
Pyramidon, 391, 477 
Pyramidon acid camphorate, 391 _ 
Pyramidon neutral camphorate, 391 


Q ~ it 

Quaker buttons, 317 

Quassia, 224, 187 u 

Quercus infectoria, 99 ; 

Quevenne’s iron, 239 ‘ 

Quicklime, 449 

Quicksilver, 490 

Quininae aethylearbonas, 489 

Quinine, 481, 488, 475, 229 

Quinine, administration of, 487 

Quinine and urea hydrochloride, 488 

Quinine and urea hydrochloride solu- 
tion, saturation point of, 39 

Quinine, appearance of patient, 481 

Quinine as antipyretic, 387 

Quinine bi salicylosalicylate, 514 

Quinine bisulphate, 488, 224 

Quinine bisulphate solution, satura- 
tion point of, 39 

Quinine citrate, iron and, 488 

Quinine, effect of, in malaria, 488 

Quinine ethylcarbonate, 489 

Quinine hydrobromide, 488 

Quinine hydrobromide solution, satu- 
ration point of, 39 

Quinine hydrochloride, 488 

Quinine hydrochloride solution, satu- 
ration point of, 39 

Quinine, idiosyncrasies of, 485 

Quinine lygosinate, 489 

Quinine poisoning, treatment of, 
486 

Quinine, poisonous effects of, 486 

Quinine salicylate solution, saturation 
point of, 39 
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Quinine, specific action of, in malaria, 
483 — 

Quinine sulphate, 488 

Quinine sulphate solution, saturation 
point of, 39 

Quinine tannate, 488 

Quinine, uses of, 486 

Quinidine, 265, 480 

Quinidine, action on the heart, 265 

Quinidine, administration of, 265 

Quinidine poisoning, 265 

Quinidine sulphate, 265, 488 

Quinisal, 514 


R 


Rabbits’ hair allergens, 548 

Rabbits’ hair, as cause of asthma, 546 

Rabbits’ hair proteins, 548 

Rabbits’ hair proteins, 
effects of, 547 

Rabies vaccine, 544 

Radicle, acid, of salt, 339 

Radioactive substances, 518 

Radium, 518 

Radium, administration of, 518 

Radium, alpha rays of, 518 

Radium, beta rays of, 518 

Radium bromide, 518, 519 

Radium carbonate, 519 

Radium chloride, 519 

Radium, effects of, 518 

Radium emanation, 518 

Radium, gamma rays of, 518 

Radium preparations, 519 

Radium sulphate, 519 

Radium, uses of, 518 

Ragweed allergens, 548 

Ragweed pollen, 548 

Rapid hypnotics, 377 

Rapid method of digitalis adminis- 
tration, 260 

Ratio method of expressing strength 
of a solution, 35 

Raynaud’s disease, 418 

Reaction, allergic, 547 

Reaction, skin, Jarish-Herxheimer, in 
syphilis, 507 

Recipe in a prescription, 136 

Rectoclysis, 232, 127 


poisonous 
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Rectoclysis method of giving an 
enema, 215 

Rectum, administration by, 127, 232 

Red corpuscles of blood, 229 

Red mercuric iodide, 495 

Red mercuric oxide, ointment of, 496 

Red rose petals, 101 

Reduced iron, 239 

Red wines, 354 

Refined diphtheria antitoxin, 540 

Reflex action, physiology of, 304 

Refrigerants, 25 

Regulin, 197 

Remedies, administration of, 129 

Remedies, local, 21, 153 

Rennet, 183 

Resin of jalap, 212 

Resin of podophyllum, 203 

Resin of scammony, 213 

Resinous cathartics, 216, 217 

Resins, 12 

Resorcin, 74, 82, 218, 51 

Resorein monacetate, 74 

Resorcinol, 74, 82 

Resorcinol, preparations of, 74 

Resorcinol solution, saturation point 
of, 38 

Resorcinol, uses of, 74 

Respiration, effects of drugs on, 289 

Respirations, physiology of, 287 

Respiratory center in the medulla, 304 

Respiratory center of brain, effect of 
depression of, 312 

Respiratory center of the medulla, 304 

Respiratory center of the medulla, 
effect of stimulation of, 310 

Respiratory depressants, 291, 25 

Respiratory depression, 289 

Respiratory stimulants, 289, 25 

Respiratory stimulation, effects of, 289 

Revulsants, 25 

Rhamnus frangula, 199 

Rhamnus purshiana, 197 

Rhatany, 100 

Rhubarb, 203, 200 

Rhubarb and soda mixture, 204 

Rhus glabra, 101 

Ricinoleates, 201 

Ricinoleic acid, 201 
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Ringer’s ee. 233 

Riodine, 503 

Rochelle salt, 208 

Rooms, disinfectants for, 80 

Rosa, 101 

Rosa gallica (rose), 101 

Rosemary, 101, 190 

Rose water, 101, 190 

Rose water ointment, 101 

_ Round worms, 222, 219 

Rubber, india, 164 

Rubbings of mercury, 495 

Rubefacients, 155, 25 

Rubus, 100 

Rubus canadensis, 100 

Rubus trivialis, 100 

Rubus villosus, 100 

Rufus’ pill, 204 

Rule for calculating a number of 
doses from one or more tablets, 105 

Rule for calculating doses for chil- 
dren, 111 

Rule for calculating doses from stock 
solutions, 106 

Rule for calculating doses from stock 
tablets, 104 

Rule for calculating fractional doses 
from stock tablets, 104 

Rule for calculating solutions from 
crude substances, 44 

Rule for calculating solutions from 
powders, 44 

Rule for calculating solutions from 
stock solutions, 46 

Rule for calculating solutions from 
tablets, 49 

Rule for calculating weak from strong 
solutions, 46 

Rule for changing fractional apothe- 
caries’ quantities to metric equiv- 
alents, 32 

Rule for changing percentage strength 
of a solution to equivalent ratio 
strength, 37 

Rule for changing ratio strength of 
solutions to equivalent percentage 
strengths, 37 


of solutions, 36,37 
Rule for dosage, 102 Fy 
Rule for reducing apoth ari 

quantities to metric —_ 
32 
Rule for reducing metric quai 
to apothecaries’ equivalents, 31. +22 
Rule for reducing small metric 
quantities to apothecaries’ eq 
alents, 31 is 
Rules for administration by mouth, 


126 - 
Rules for calculating solutions, 43 at 
Rum, 354 te Ne 
Russian mineral oil, 195 fel 
R in prescription, 136 a 

Ss s 
Sabromin, 343 


Saccharin, 435 

Saccharomyces cerevisae, 448 

Saccharum lactis, 435 

Sacred bark (cascara 
197 

Saffron, meadow, 515 

Sajodin, 503 

Sal carolinum, 209 

Sal carolinum factitium, 209 

Saleratus (potassium bicarbonate), 
179 

Sal ethyl, 513 

Salicaine, 426 

Salicin, 512 

Salicitrin, 513 

Salicylate preparations for hypoder- 
mic use, 512 

Salicylates, 508 

Salicylates, administration of, 511 

Salicylates, appearance of patient, 
509 

Salicylates, as diaphoretics, 400 

Salicylates, effect of, 510 

Salicylates, poisoning by, symptoms 
of, 511 

Salicylates, poisoning by, treatment 
of, 511 : 


sagrada), ay 


Salicylates, poisonous effects of, 511 

Salicylates, specific effect in Rheu- 
matism, 510 

Salicylic acid, 508, 512, 218 

Salicylic acid ointments, 513 

Salicylic acid solution, saturation 
point of, 39 

Saliformin, 465 

Saligenin, 426 

Saligeninum, 426 

Saline cathartics, administration of, 
129, 208 

Saline diuretics, 462, 458 

Saline diuretics, administration of, 
462, 130 

Saline purgative mixtures, 209 

Saline purgatives, 207, 200, 25 

Saline purgatives, administration of, 
208 

Saline purgatives, effervescent, 209 

Saline purgatives, mode of action of, 
207 

Saline purgatives, uses of, 207 

Salines (salts), 207, 458, 462 

Salipyrine, 514 

Salol, 513, 218 

Salophen, 514 

Saloquinine, 514, 489 

Saloquinine salicylate, 489, 514 

Salt, 193 

Salt, acid radicle of, 339 

Salt action, 14, 339 

Salt, base of, 339 

Salt, carlsbad, 209 

Salt, epsom, 209 

Salt, Glauber’s, 208 

Salt, rochelle, 208 

Salts, metallic, administration of, 130 

Salts, mineral, 448 

Salts of magnesium, 209 

Salts of potassium, 208, 462 

Salts of sodium, 208, 463:- 

Salts of the blood, 231 

Salt solution, normal, 231, 51 

Salt solution, normal, uses of, 232 

Salt solution, physiological, 231, 51 

Salts, physical chemistry of, 14 

Salvarsan, 504, 507, 248 

Salvarsan, administration of, 505 
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Salvarsan, early toxic symptoms of, 
506 

Salvarsan, immediate toxic symp- 
toms of, 506 

Salvarsan, late toxic symptoms of, 
507 

Salvarsan poisoning, 506 

Salvarsan poisoning, early symptoms 
of, 506 

Salvarsan poisoning, immediate symp- 
toms of, 506 

Salvarsan poisoning, Jarish-Herx- 
heimer reaction in, 507 

Salvarsan poisoning, late symptoms 
of, 507 

Salvarsan, poisonous symptoms of, 
506 

Salvarsan, skin reactions of, 507 

Salvarsan, Swift Ellis method of 
administration of, 505 

Salyrgan, 461 

Sandalwood oil, 79, 84, 467 

Santalol, 467 

Santalol salicylate, 467 

Santonica, 222 

Santonin, 222 

Santonin poisoning, 222 

Santonin poisoning, treatment of, 223 

Santyl, 467 

Saponins, 11 

Sarsaparilla, 453 

Sarsaparilla, compound syrup of, 206 

Sassafras, 161, 453 

Sassafras medulla, 161 

Saturated solution, 37 

Saturation, 37 

Saturation point, 37 

Saturation point of solutions, 37, 38, 
39 

Saturation points of solutions for 
internal use, 39 

Saturation points of solutions for 
local use, 38 

Saturation points of solutions, Tables 
of, 38, 39 

Saxin, 435 

Scale, pH, 41 

Scammonium, 213 

Scammony, 213, 211 


Scariee fever seoarteaneyy test, a 
Scarlet fever serum, convalescent, 641 
Scarlet fever toxin antitoxin, 541 
Scarlet fever toxin antitoxin mixture, 
541 
Scarlet red, 159 
Schick test, 540 
Schleich’s solution, 425 
Scilla, 263 
Scillaren, 263, 264 
Scillipicridin, 460 
Scillotoxin, 460 
Scoparius, 460 
Scopola, 415 
Scopola atropoides, 405 
Scopola, extract of, 416 
Scopola, fluidextract of, 416 
Scopolamine, 414 
Scopolamine, appearance of patient, 
414 
Scopolamine hydrobromide, 415 
Scopolamine morphine anaesthesia, 
415 
Scopolamine, uses of, 415 
Scotch whisky, 353 
Sea onion, 263 
Seat worms, 219 
Secacornin, 473 
Secondary effects of action of digi- 
talis on heart, 258 
Secretions, external, 520 
Secretions, internal, 520 
Secretory depressants, 405 
Secretory nerve endings, depressants 
of, 405 
Secretory nerve endings, 
depression of, 395, 313 
Secretory stimulants, 396 
Sedative expectorants, 295, 291 
Sedatives, 25 
Sedatives, uterine, 476, 468 
Seidlitz powder, 209 
Selective action, 14 
Selective action of antiseptics, 56 
Senega, 294 
Senna, 205, 200, 224 
Senna tea, 206 
Sensation of pain, 302 
Sensation of temperature, 302 


effect of 


| Sense of araéll, 302 

Sense of taste, 302 

Sense of touch, 302. __ 

Sensory function of the brain, 
301 

Sensory functions of the brain, | 
of stimulation of the, 308 

Sensory nerve endings, depres: 

~ of, 405 4 

Sensory nerve endings, effect 
depression of, 396 

Sensory nerve endings, effect of 7 
stimulation of, 395 eed 

Sensory nerves, effect of depression _ 
of, 312 

Sensory nerves, effect of stimulation _ ‘ 
of, 310 

Sensory nerves, physiology of the, 305 — 

Sera (serums), 537 

Serobacterins, 542 

Serpentaria, 187 

Serum, antianthrax, 539 

Serum, antidysenteric, 539 2 

Serum, antigonococcus, 539 

Serum, antipneumococcus, 539 : 

Serum, antistaphylococcus, 539 

Serum, antistreptococcus, 538 

Serum, antityphoid, 539 

Serum, Coley’s, 543 

Serum, diphtheria antitoxin, 539 

Serum, Dunbar’s (pollantin), 548 

Serum, huntoon, 545 

Serum, mercurialized, 497 

Serum, normal horse, 545, 235 

Serum (pollantin), Dunbar’s, 548 

Serum sickness, 547 

Serums, 537 

Serums, administration of, 538 

Serums, antitoxic, 539 

Serums for scarlet fever, 541 

Serums, bacteriolytic, 537 

Serums, method of manufacture of, 538 

Serums, prophylactic, 540 

Sevum praeparatum, 162 

Sex influencing dosage, 103 

Sheets, disinfectants for, 81 
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Sherry, 355 

Shock treatment, protein, 549 

Sialogogues, 25 

Side actions, 14 

Sidonal, 517 

Sight, sense of, 302 

Signature of a prescription, 138 

Silver, 88 

Silver arsphenamine, 507 

Silver citrate, 89 

Silver ichthyolate (ichthargan), 62 

Silver, inorganic preparations of, 89 

Silver lactate, 89 

Silver nitrate, 89, 51, 84 

Silver nitrate, moulded, 89 

Silver nitrate poisoning, antidote for, 
147 

Silver nitrate solution, 
point of, 38 

Silver, organic preparations of, 57 

Silver poisoning, 88 

Silver poisoning, antidote for, 147 

Silver poisoning, chronic, 88 

Silver, preparations of, 89 

Silver salvarsan, 507 

Silver, uses of, 88 

Silver vitellin, 58, 83 

Silvol, 59, 83 

Simple bitters, 186 

Simple goiter, 527 

Sinalbin, 155 

Sinapine sulphate, 155 

Sinapis alba, 155, 156 

Sinapis, charta, 156 

Sinapis, mustard, 155 

Sinapis nigra, 155, 156 

Sinigrin, 155 

Sinuses, antiseptics for, 82 

Sinus node of the heart, 250 

Siomine, 504 

Sistomensin, 535 

“606” (Salvarsan), 504, 507, 248 

Skin, antiseptics for, 81 

Skin, drugs acting chiefly on the, 153 

Skin, physiology of the, 153 

Skin reactions following arsphena- 
mine poisoning, 507 

Skin reactions following salvarsan 
poisoning, 507 


saturation 
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Slaked lime, 449 

Slippery elm, 161 

Slow hypnotics, 377 

Small pox vaccine, 544 

Smell, sense of, 302 

Snake root, black, 517 

Snake root, virginia, 187 

Snake venom poisoning, antidote for, 
148 

Soamin, 248 

Soap plaster, 92 

Soda (sodium) compounds, 179 

Sodium acetate, 463 

Sodium acetate solution, saturation 
point of, 39 

Sodium, acid, phosphate, 463 

Sodium arsanilate, 247, 248 

Sodium arsenate, 247 

Sodium arsenite, solution of, 246 

Sodium arsphenamine, 507 

Sodium benzoate, 466 

Sodium benzoate solution, saturation 
point of, 39 

Sodium bicarbonate, 176, 179 

Sodium bicarbonate, administration 
of, 178 

Sodium bicarbonate, administration 
of, in acidosis, 178 

Sodium bicarbonate solution, satu- 
ration point of, 38, 39 

Sodium bicarbonate, uses of, 177 

Sodium biphosphate, 463 

Sodium borate, 68 

Sodium borate solution, saturation 
point of, 38 

Sodium bromide, 342, 114 

Sodium bromide solution, saturation® 
point of, 39 

Sodium cacodylate, 247 

Sodium cacodylate solution, satura- 
tion point of, 39 

Sodium carbonate, 179, 81 

Sodium carbonate, monohydrated,179 

Sodium carbonate (monohydrated) 
solution, saturation point of, 38 

Sodium chlorate, 96 

Sodium chloride, 198, 224, 51 

Sodium chloride solution, saturation 
point of, 38 
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et point of, 39 
Sodium compounds of alkalies, 179 
Sodium cyanide, 175, 176, 291 
Sodium cyanide as respiratory stimu- 
lant, 175 
Sodium cyanide, uses of, 175 
Sodium diethyl barbiturate, 383 
= Sodium hydroxide, 160 
Sodium hydroxide poisoning, anti- 
dote for, 147 
Sodium hypochlorite, neutral solution 
of, 67 
Sodium hypochlorite solution, 67 
Sodium hypophosphite, 453 
Sodium iodide, 502 
Sodium iodide solution, 114 
Sodium iodide solution, saturation 
point of, 39 
Sodium, luminal, 383 
Sodium nitrite, 282, 280 
Sodium peroxide, 70 
Sodium phenylglycinamide (trypar- 
samide), 248 
Sodium phosphate, 208 
Sodium phosphate, effervescent, 210 
Sodium phosphate solution, satu- 
ration point of, 39 
Sodium salicylate, 512 
Sodium salicylate and guaiacol, 513 
Sodium salicylate solution, saturation 
point of, 39 
Sodium salts, 208, 463 
Sodium salts as diuretics, 463 
Sodium salts used as purgatives, 208 
Sodium salvarsan, 507 
Sodium sulphate, 208 
Sodium sulphate solution, saturation 
point of, 39 
Sodium sulphocarbolate, 218 
Sodium thiosulphate, 508 
Sodium thiosulphate solution, satu- 
ration point of, 39 
Sodium, veronal, 383 
Solargentum, 58, 83, 85 
Solid medicines, examples of pre- 
scriptions of, 140 
Solid preparations, definitions of, 4 


Soluble duntean sol 1 

Soluble ferric phosphate 

Solute, 34 

- Solution, acid, character of ion i 

Solution, acidity of, 41 ; 

Solution, alkaline, character of 
in, 41 

Solution, alkalinity of, 41 

Solution, anistonic, 231 

Solution, Braun’s, 425 

Solution, colloidal, 48 +i 

Solution, Dawson’s, 233 “i 

Solution, Dobell’s, 69, 83 “fh 

Solution, Donovan’s, 495 be 

Solution, hexylresorcinol, 75 Tas 

Solution, hypertonic, 231, 42 Nx 

Solution, hypotonic, 231, 42 

Solution, ions of a, 40 

Solution, isotonic, 231 

Solution, isotonic salt, 231 

Solution, Locke’s, 233 

Solution, molecules of a, 41 

Solution, neutral, 41 

Solution of adrenalin chloride, 273 

Solution of aluminium acetate, 90 

Solution of ammonium acetate, 269 

Solution of ammonium acetate as 
diaphoretic, 401 

Solution of ammonium and anise, 
291, 294, 190 ~ 

Solution of arsenous acid, 247 

Solution of arsenous and mercuric 
iodide, 247 

Solution of brain extract, 235 

Solution of calcium hydrate, 449, 180 

Solution of chlorinated soda, 65, 51 

Solution of cresol, compound, 73 

Solution of epinephrine hydro- 
chloride, 273 

Solution of hypophysis, 473, 475, 
531, 468, 274, 206 

Solution of iron and ammonium 
acetate, 240 

Solution of iron subsulphate, 239 

Solution of lead subacetate, 92 
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Solution of lead subacetate, diluted, 
92 

Solution of magnesium citrate, 210 
Solution of pituitary extract, 473, 

475, 531, 468, 274, 206 

Solution of potassium arsenite, 246 

Solution of potassium citrate, 463 

Solution of potassium iodide, 114 

Solution of sodium arsenite, 246 

Solution of sodium bromide, 114 

Solution of zinc chloride, 93 

Solution, Pearson’s, 246 

Solution, percentage method of ex- 
pressing a, 35 

Solution, ratio method of expressing 
the strength of a, 35 

Solution, Ringer’s, 233, 231 

Solution, saturated, of potassium 
iodide, 114 

Solution, Schleich’s, 425 

Solution, strength of a, 34 

Solutions, 34, 7, 6 

Solutions, administration of, 118 

Solutions for external use, commonly 
used, strengths of, 51 

Solutions for internal use, commonly 
used, strengths of, 114 

Solutions from crude drugs, pro- 
portion method for calculating, 45 

Solutions from crude _ substances, 
problems in, 52 

Solutions from crude substances, rule 
for calculating, 44 

Solutions from powders, problems in, 
52 

Solutions from powders, proportion 
method for calculating, 45 


Solutions from powders, rule for 
calculating, 44 
Solutions from stock solutions, 


problems in, 53 

Solutions from stock solutions, rule 
for calculating, 46° 

Solutions from tablets, problems in, 
53 

Solutions from tablets, proportion 
method for calculating, 49 

Solutions from tablets, .rule for 
calculating, 49 
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Solutions, grains to the ounce method 
of expressing the strength of, 36 

Solutions in alcohol, 8, 6 

Solutions made from crude substances, 
43 

Solutions made from powders, 43 

Solutions made from stock solutions, 
46 

Solutions made from tablets, 49 

Solutions, physical chemistry of, 14 

Solutions, preparation of, 43 

Solutions, problems in, 52 

Solutions, problems in strengths of, 52 

Solutions, rule for changing per- 
centage strengths of, to equivalent 
ratios, 37 

Solutions, rule for changing ratio 
strengths of, to equivalent per- 
centages, 37 

Solutions, rule for determining ratio 
strength of, 36 

Solutions, rule for determining per- 
centage strengths of, 35 

Solutions, rules for calculating, 43, 
44, 45, 46, 47, 48, 49 

Solutions, saturated, tables of, 38, 39 

Solutions, stock, classification of, 106 

Solutions, stock, relatively strong, 
106 

Solutions, 
106 

Solutions, summary of, 50 

Solutions, for external use, table of 
usual strengths of, 51 

Solutions for internal use, table of 
usual strengths of, 114 

Solutions, types of, 40 

Solvent, 34 

Somnifacients, 377, 25 

Soporifies, 377, 25 

Sorrel, 174 

Soup stock, dry malt, 436 

Source of drugs, 3 

Sour milk, uses of, 441 

Soy bean gruel flour, 444 

Spanish fly, 158 

Sparkling burgundy, 355 

Sparkling red wines, 355 

Sparkling white wines, 354 


stock, relatively weak, 


612 


Sparteine, 418 

Sparteine sulphate, 418 

Spasmodic form of ergot poisoning, 
471 

Spearmint, 190 

Specific action, 13 

Specific action of arsphenamine in 
syphilis, 504 

Specific action of insulin in diabetes, 
521 

Specific action of iodides in syphilis, 
498 

Specific action of mercury in syphilis, 
501 

Specific action of quinine in malaria, 
483 

Specific action of salicylates in rheu- 
matism, 510 

Specific action of salvarsan in.syphilis, 
504 

Specific drugs, 481 

Specific for amoebic tea ges 517 

Specifics, 481, 25 

Specifics for gout, 514 

Specifics for malaria, 481 

Specifics for rheumatism, 515 

Specifics for syphilis, 490, 498, 504, 
508 

Speech center of the brain, effect of 
depression of, 311 

Speech impulses of brain, effect of 
stimulation of, 309 

Spermaceti, 163 

Spices, 189 

Spigelia, 223 

Spinal anaesthesia, 428 

Spinal cord depressants, 325 

Spinal cord, effect of depression of 
the, 312 

Spinal cord, effect of stimulation of 
the, 310 

Spinal cord, function of the, 304 

Spinal cord stimulants, 314 

Spirit of camphor, 191, 267 

Spirit of chloroform, 371, 114 

Spirit of ether, 366, 114 

Spirit of ether, compound, 114 

Spirit of ethyl nitrite, 282 

Spirit of glonoin, 282 
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Spirit of glyceryl trinitrate, 282 

Spirit of juniper, 460 

Spirit of juniper, compound, 460 — 

Spirit of mindererus, 269 

Spirit of niter, sweet, 282 

Spirit of nitrous ether, 282 

Spirit of nitrous ether as antipyretic, 
387 

Spirits, 8 

Spiritus aetheris, 366 

Spiritus aetheris compositus, 366, 191 

Spiritus aetheris nitrosi, 282 

Spiritus aetheris nitrosi, as diapho- 
retic, 400 

Spiritus ammoniae aromaticus, 268 

Spiritus camphorae, 191 

Spiritus frumenti, 353 

Spiritus glycerylis nitratis, 282 

Spiritus juniperi compositus, 460 

Spiritus menthae piperitae, 189 

Spiritus vini gallici, 353 

Spiritus vini vitis, 353 

Spirosol, 514 

Spotted hemlock (conium), 419 

Squibb’s diarrhoea mixture, 335 

Squill, 263, 462 

Squill, compound syrup of, 264 

Squill, syrup of, 254 

Squirting cucumber, 213 

Stanolind surgical wax, 164 

Staphisagria, 277 

Staphylococcus vaccine, 542 

Starch, 161 

Starch enema, 214 

Starch sugar, 434 

Stavesacre, 277 

Steapsin, 183 

Stéaroptene, 12 

Sterilized milk for shock treatment of 
rheumatism, 549 

Sterule, 4, 5 

Stimulants, 15 

Stimulants, cerebral, 314 

Stimulants, circulatory, 249 

Stimulants, gastric, 186 

Stimulants, involuntary muscle, 401 

Stimulants, kidney, 457 

Stimulants of motor nerve endings, 
401 
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Stimulants of nerve endings, 395 

Stimulants of respiration, 289 

Stimulants of uterine muscles, 468 

Stimulants, secretory, 396 

Stimulating diuretics, 458 

Stimulating expectorants, 292, 291 

Stimulation, 15 

Stimulation of autonomic nerve end- 
ings, effect of, 310, 395 

Stimulation of blood forming organs, 
effects of, 229 

Stimulation of mental functions of 
the brain, effect of, 309 

Stimulation of motor areas of the 
brain, effect of, 308 

Stimulation of motor nerve endings, 
effect of, 311 

Stimulation of nerve endings, effect 
of, 310 

Stimulation of nervous system, effect 
of, 308 

Stimulation of respiration, 289 

Stimulation of secretory nerve end- 
ings, effect of, 395 

Stimulation of sensory nerve endings, 
effect of, 395 

Stimulation of sympathetic nerve 
endings, effect of, 396 

Stimulation of the cardio-accelerator 
center, effect of, 310 

Stimulation of the cardio-inhibitory 
center, effect of, 310 

Stimulation of the heart, 252 

Stimulation of the medulla oblongata, 
effect of, 310 

Stimulation of the nerves, effect of, 
310 

Stimulation of the respiratory center, 
effect of, 310 

Stimulation of the speech center of 
the brain, effect of, 309 

Stimulation of the spinal cord, effect 
of, 310 

Stimulation of the vagus center in the 
medulla, effect of, 310 

Stimulation of the vasomotor center, 
effect of, 310 

Stimulation of the vomiting center in 
the medulla, effect of, 310 
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Stimulation of vagotonic nerve end- 
ings, effect of, 396 


| Stock solutions, administration of 


doses from, 107 

Stock solutions, calculation of doses 
from, 105 

Stock solutions, classification of, 106 

Stock solutions, division method for 
calculation of doses from, 106 

Stock solutions, problems in calcu- 
lation of doses from, 113 

Stock solutions, relatively strong, 106 

Stock solutions, relatively weak, 106 

Stock tablets, administration of doses 
from, 104 

Stock vaccines, 542 

Stokes’ expectorant, 294, 291 

Stomachiecs, 25 

Stomach, physiology of the, 181 

Stout, 355 

Stovaine, 427 

Stovarsol, 248 

Stovarsol, uses of, 248 

Stramonium, 413 

Stramonium, administration of, 413 

Stramonium cigarettes, 413 

Stramonium leaves, 413 

Stramonium ointment, 413 

Stramonium, tincture of, 413 

Stramonium, use of, in asthma, 
413 

Strength of a solution, 34 

Streptococcus and bacillus prodigio- 
sus vaccine, 543 

Streptococcus lactis, 440 

Streptococcus vaccine, 542 

Strong caustics, 160 

Strontium bromide, 342, 114 

Strontium bromide solution, satura- 
tion point of, 39 

Strontium iodide, 502 

Strontium peroxide, 70 

Strontium salicylate, 512 

Strophanthin, 263 

Strophanthin, crystallized, 263 

Strophanthus, 262, 255, 462 

Strychnine, 317, 322, 229, 255, 269, 
289 

Strychnine, administration of, 321 


Bok cntine poisoning, 319 

Strychnine poisoning, acute, 319 

Strychnine poisoning, acute, symp- 
toms of, 320 

Strychnine poisoning, acute, treat- 
ment of, 320 

Strychnine poisoning, antidote for, 
148 

Strychnine poisoning, chronic, 321 


Strychnine poisoning, cumulative, 
321 

Strychine poisoning, cumulative, 
symptoms of, 321 

Strychnine poisoning, cumulative, 


treatment of, 321 

Strychnine sulphate, 322 

Strychnine, uses of, 319 

Strychnos ignatia, 317 

Strychnos nux vomica, 317 

Strychnos toxifera, 419 

Stypticin, 476,468 # — 

Styptic collodion, 164, 98 

Styptics, 25 

Styptol, 476 

Styrax, 466, 297 

Styrax benzoini, 297, 466 

Subconscious action, nature of, 306 

Sublamine, 57 

Sublimed sulphur, 198 

Subnitrate, bismuth, 94 

Subscription in a prescription, 136, 
137 

Substances used as dressings, 164 

Substances used to increase blood 
clotting, 234 

Substances used to lessen abdominal 
distention, 189 

Substances used to lessen colic, 189 

Substances used to lessen tympanites, 
189 

Substances which improve nutrition, 
433 

Substitution action, 13 

Substitution therapy, 520 

Succinyl disalicylic acid, 513 

Sudden chloroform death, 368 
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| Sulphonmethane, 382 


Sugar, malt, 436 
Sugar of lead, 92 
Sugar of milky 435 
Sugar, starch, 434 
Sulfonal, 381 
Sulfonal, administration of, 382 
Sulfonal, poisonous effects of, oo 
Sulpharsphenamine, 507 
Sulphonethylmethanum, 382 


Sulphur, 197, 195, 61, 82 

Sulphur and molasses, 198 

Sulphur arsenol, 507 

Sulphur dioxide, 61, 80 

Sulphur dioxide, uses of, 62 

Sulphur, flowers of, 198 

Sulphuric acid, 171 

Sulphuric acid, aromatic, 172 

Sulphuric acid, diluted, 172 

Sulphuric acid poisoning, 170 Pea 

Sulphuric acid poisoning, antidote 
for, 147 es f 

Sulphur iodide, 64 

Sulphur ointment, 61 

Sulphurous acid, 61 

Sumac, 101 

Summary of administration of reme- 
dies, 133, 134 

Summary of calculation of doses, 
Ee 

Summary of morphine effects, 329 

Summary of opium effects, 329 

Summary of principal cathartics, 
216, 217 

Summary of solutions, 50 

Supersaturated solutions, 40 

Supersaturation, 40 

Supersaturation points, 40 

Superscription, 136 

Suppositories, 6 

Suppositories, administration of, 120 

Suppository, 4 

Supracapsulin, 273 

Suprarenal cortex, 533 
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Suprarenal glands, 532 

Suprarenal glands, physiology of, 
532 

Suprarenalin, 273 

Suprarenal medulla, 532 

Suprarenin, 273 

Surgical paraffin, 164 

Surgical solution of chlorinated soda, 
67 

Surgical wax, 164 

Suspensions, 6, 8 

Swamp hellebore, 277 

Sweet almond, 161 

Sweet birch, oil of, 509 

Sweetening substances, 435 

Sweet orange peel, 190 

Sweet red wines, 355 

Sweet spirit of niter, 282 

Sweet spirit of niter, as diaphoretic, 
400 

Sweet wines, 354 

Swift Ellis method of administration 
of arsphenamine, 505 

Swift Ellis method of administration 
of salvarsan, 505 

Sympathetic nerve endings, effect of 
depression of, 396 

Sympathetic nerve endings, effect of 
stimulation of, 396 

Sympathetic nervous system, mode of 
action of, 305 

Symptomatic antidotes, 145 

Symptoms of collapse in poisoning, 
142 

Symptoms of poisoning, 142, 143 

Symptoms of poisoning, general symp- 
toms of, 143 

Symptoms of poisoning, local, 142 

Synergistic action, 14 

Synergistic anaesthesia, 375 

Synergistic anaesthesia, administra- 
tion of, 375 

Synergistic anaesthesia, use of, 375 

Synthetic drugs, administration of, 
132 

Syphilis, 491 
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_ Suprarenal extract, 533 Syrup, 6 
Suprarenal extract, uses of, 533 Syrup, compound, of hypophos- 
Suprarenal gland, dried, 533 phites, 453 


Syrup of calcium hydroxide, 180 

Syrup of ferrous iodide, 240 

Syrup of hydriodic acid, 502 

Syrup of hypophosphites, 453 

Syrup of ipecac, 293 

Syrup of iron, quinine and strychnine 
phosphate, 241, 322, 488 

Syrup of lime, 180 

Syrup of rhubarb, aromatic, 204 

Syrup of senega, 294 

Syrup of senna, 206 

Syrup of squill, 264 

Syrup of squill, compound, 264 

Syrup of tolu, 295 

Syrup of wild cherry, 295, 292 

Syrups, 8 

Syrupus calcis, 180 

Syrupus ferri iodidi, 240 

Syrupus ferri jodatum (iodidi), 240 

Syrupus fuscus, 199 

Syrupus hypophosphitum, 453 

Syrupus hypophosphitum composi- 
tus, 453 

Syrupus pruni virginianae, 295 

Syrupus tolu, 295 

Systemic effects, 13 

Systemic effects, administration of 
medicines for, 121 

Systems of weights and measures, 27 
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Tabacum, 419 

Tabellae, bacillus bulgaricus, 442 

Tabellae trinitrini, 282 

Table of administration of common 
remedies, 133, 134 

Table of antidotes for gases, 149 

Table of apothecaries’ equivalents of 
metric units, 30 

Table of apothecaries’ fluid measures, 

Table of apothecaries’ weights, 

Table of approximate metric units 
used in prescriptions, 33 


‘Table of ck 
- poisons, 147, 148 . 

Table of circulatory stimulants, o74 

Table of household equivalents, 31 

Table of metric equivalents, 30 

Table of metric lengths, 27 

Table of metric volume, 28 

Table of metric weights, 28 

Table of physiological antidotes for 
poisons, 148 : 

Table of usual strengths of commonly 
used solutions for external use, 51 

Table of usual strengths of commonly 
used solutions for internal use, 114 

Table of saturation points of com- 
monly used solutions for internal 
administration, 39 

Table of saturation points of com- 
monly used solutions for local use, 
38 

Tables of saturation points, 38, 39 

Tablets, 4, 5 

Tablets, bulgarian bacillus, 442 

Tablets, galactenzyme, 374 

Tablets, lactic bacillary, 374 

Tablets, procaine, 426 

Taeniae, 219 

Taenicides, 220, 26 

Taka diastase, 182 

Talcum, 162 

Tamarind, 199 

Tamar indien (confection of senna), 
205 

Tannacol, 99 

Tannalbin, 98 

Tannate, gelatin, 99 

Tannic acid, 97 

Tannic acid, action of, 97 

Tannic acid, administration of, 98 

Tannic acid, glycerite of, 98, 224 

Tannic acid ointment, 98 

Tannic acid poisoning, 98 

Tannic acid, poisonous effects of, 98 

Tannic acid, preparations of, 98 

Tannic acid solution, saturation point 
of, 38 

Tannic acid, uses of, 97 

Tannic acid, troches of, 98 

Tannin, 97 


Tannigenh 98 
Tannin, Lassie 


_ Tannyl acetate, 98 


99 “7 
Tannin neles protein, 99 
Tannin pancreatin compound, 1 
Tannins, 12 ¥ 
Tannismuth, 95 
Tannoform, 99 
Tannon, 99 — 

Tannopin, 99 


Tape worms, 219 
Tar, 79, 82 

Tar ointment, 80 
Tartar emetic, 193 
Tartaric acid, 174 


Taste in administration of medicines, _ 
125 ¢ 

Taste, sense of, 302 

Tea, 314 


Tea, beef, peptonized, 439 

Tea, paraguay, 314 : 

Tea, peppermint, 189 a es: 

Tea plant, 101 

Temperature, mechanism of reduc- 
tion of, 386 

Temperature, mechanism of regula- 
tion of, 386 

Temperature, mode of production of, 
386 


Temperature sensation, 302 > 
Temporary conditions influencing 
dosage, 103 


Terebinthina, 156 

Terpin hydrate, 295, 292 

Test, Dick, 541 

Test, diphtheria immunity, 540 

Test, scarlet fever immunity, 541 

Test, Schick, 540 

Test, Tuberculin, 5438 

Test, typhoid immunity, 542 

Test, Von Pirquet, 543 

Tests, immunity, 540 

Tetanus antitoxin, 540 

Tetany after removal of parathyroid 
glands, 528 

Tetranitrol, 283 
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Thea chinensis, 314 

Thebaine, 337 

Theobromine, 458 

Theobromine calcium salicylate, 459 

Theobromine sodium salicylate, 459, 
114 

Theobromine sodium acetate, 459 

Theocalcin, 459 

Theocin, 459 

Theophylline, 459 

Theophylline ethylene diamine, 459 

Theophylline sodium acetate, 459 

Therapeutic action, 14 

Therapeutic classification of anti- 
septic, 80 

Therapeutics, 3 

Therapeutic use of antiseptics, 80 

Therapy, substitution, 520 

Thiersch powder, 69 

Thiersch solution, 69, 82 

Thiocol, 297 

Thioform, 61 

Thiol, 62 

Thiol, dry, 62 

Thiol, liquid, 62 

Thiosinamine, 159 

Thiosinamine sodium salicylate, 160 

Thorium, 519 

Thorn apple, 413, 405 

Thread worms, 219 

Thrombin, 234 

Thrombokinase, 234 

Thromboplastic substances, 234 

Thromboplastin, 234 

Thromboplastin solution, 235 

Thymol, 225, 218 

Thymol, method of administration of, 
225 

Thymosalol, 514 

Thymus extract, 536 

Thymus gland, 536 

Thyroid extract, 524 

Thyroid extract, poisonous effects of, 
526 

Thyroid extract, uses of, 526 

Thyroid gland, 524 

Thyroid gland, dried, 527 

Thyroid gland, physiology of, 524 

Thyroid nucleoprotein, 527 
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Thyroid residue, 527 

Thyroxin, 525, 527 

Thyroxin, crude, 527 

Thyroxin, poisonous effects of, 526 

Thyroxin, uses of, 526 

Time of administration of remedies, 
125 

Time of administration of remedies, 
effect on dosage of, 103 

Timothy allergens, 548 

Timothy pollens, 548 

Tinctura benzoini composita, 297 

Tinctura cinchonae, 487 

Tinctura cinchonae composita, 487 

Tincture No. 111 digitalis, 262 

Tincture of aconite, 277 

Tincture of arnica, 158 

Tincture of belladonna, 411 

Tincture of benzoin, 297 

Tincture of bep#6in, compound, 297 

Tincture of cannabis indica, 339 

Tincture of cinchona, 487 

Tincture of cinchona, compound, 487 

Tincture of colchicum, 516 

Tincture\of delphinium, 277 

Tincture of digitalis, 261 

Tincture of digitalis, fat free, 262 

Tincture of digitalis No. 111, 262 

Tincture of Dover’s powder, 335 

Tincture of ferric chloride, 240 

Tincture of hydrastis, 475 

Tincture of hyoscyamus, 414 

Tincture of iodine, 63 

Tincture of ipecac and opium, 335 

Tincture of myrrh, 101 

Tincture of nutgall, 100 

Tincture of nux vomica, 322 

Tincture of opium, 335 

Tincture of opium, camphorated, 335, 
114 

Tincture of physostigmine, 404 

Tincture of serpentaria, 187 

Tincture of strophanthus, 263 

Tincture of tobacco, 419 

Tincture of valerian, 344 

Tincture of valerian, ammoniated, 344 

Tincture of veratrum viride, 278 

Tinctures, 6, 7 

Tinctures, doses of, 103 


Tobacco poisoning, 419 

Tobacco poisoning, chronic, 419 

Tolerance for alcohol, 352 

Tolerance for arsenic, 243 

Tolerance for chloral, 379 

Tolu, 295 

Tolysin, 515 

Tone of heart muscle, 250 

Tonics, 229, 26 

Touch, sensations of, 302 

Touch, sense of, 302 

Toxicological action, 15 

Toxicology, 142 

Toxin antitoxin mixtures, 541 

Toxin antitoxin mixture for diph- 
theria, 541 

Trachoma, 93 

Tragacanth, 161 

Transfusion, 230 

Treatment, first aid, in poisoning, 
146 

Treatment of acute arsenic poisoning, 
245 

Treatment of allergy, 547 

Treatment of atropine poisoning, 410 

Treatment of belladonna poisoning, 
410 

Treatment of carbolic acid poisoning, 
72 

Treatment of chloral poisoning, 380 

Treatment of chloroform collapse, 369 

Treatment of chloroform poisoning, 
369 

Treatment of chronic arsenic poison- 
ing, 246 

Treatment of cocaine poisoning, 423 

Treatment of collapse in poisoning, 
146 

Treatment of digitalis poisoning, 259 

Treatment of ergot poisoning, 470 

Treatment of ether collapse, 363 

Treatment of hydrocyanic acid poi- 
soning, 175 

Treatment of insulin shock or poison- 
ing, 523 
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Treatment of nux vor 
- 320 : 
Treatment of opium poisoning 
Treatment of poisoning, 1 
Treatment of poisoning by 
Treatment of soi by alk 
179 


320 
Treatment of wood alcohol poisoning, Es 

356. 
Tribasic magnesium phosphate, 180 ; 
Trichloracetic acid, 160 
Trichlor methane, 366 
Tricresol, 74 as 
Trinitin (nitroglycerin), 282, 280 mt ‘ 
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Trinitrophen, 75 

Trinitrophenol, 75 

Trional, 381, 377 

Trional, administration of, 382 

Trional, poisonous effects of, 382 

Ton ucthce 76 

Triple Bromides, 343 

Triticum, 460 

T. R., new tuberculin, 544 

Troches (lozenges), 4, 5 

Troches of licorice and opium, 334 ' 

Troches of potassium chlorate, 96 

Troches of santonin, 223 x 

Troches of tannic acid, 98 

Trochisci, potassii chloratis, 96 

Trochiscus, 4 

Tropacocaine, 427 

Tropacocaine hydrochloride, 427 

Tropical fruit laxative (confection of 
senna), 205 

True digitalin, 262 

Trypaflavine, 77 

Tryparsamide, 248 

Tryparsamide, uses of, 248 

Trypsin, 183, 184 

Tuberculin dried, new, 544 

Tuberculin Koch, 544 

Tuberculin, new, 544 

Tuberculin, old, 544 
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Tuberculin reaction, focal, 544 

Tuberculin reaction, general, 544 

Tuberculin reaction, local, 544 

Tuberculins, 548 

Tuberculin test, 543 

Tully’s powder, 336 

Turlington’s balsam, 297 

Turpentine, 156, 222 

Turpentine liniment, 157 

Turpentine, oil of, 157, 190 

Turpentine, preparations of, 157 

Turpentine, spirit, 157 

Turpentine stupe, 157 

Turpentine, uses of, 157 

Turpeth mineral, 193 

Tutocain, 426 ~ 

Twilight sleep, 415 

Tympanites, substances used to 
lessen, 189 

Types of drug action, 13 

Types of solutions, 40 

Types 1, 2, 3, and 4, antipneumococcus 
serum, 539 

Typhoid immunity test, 542 

Typhoid vaccine, 542 

Typhoid vaccine, mixed, 542 

Tyramine, 468 

Tyramine hydrochloride, 472 

Tyrosin, 370 
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Ulcers, antiseptics for, 82 

Ulmus, 161 

Uncinaria americana, 224 

Uncinariae, 219 

Unconscious patients, administration 

to, 126 

Unginea maritima, 263 

Unguentum, 162, 4 

Unguentum acidi borici, 69 

Unguentum aqua rosae, 101 

Unguentum atropinae, 412 

Unguentum belladonnae, 411 

Unguentum, credé, 60 

Unguentum diachylon, 92 

Unguentum gallae, 100 

Unguentum gallae cum opii, 100 

Unguentum hydrargyri ammoniati, 
496 


Unguentum hydrargyri fortius, 495 

Unguentum hydrargyri nitratis, 496 

Ungentum hydrargyri oxide flavi, 496 

Unguentum hydrargyri oxidi rubri, 
496 

Unguentum iodi, 64 

Unguentum picis liquidae, 80 

Unguentum picis pini, 80 

Unguentum plumbi oleatis, 92 

Unguentum potassii iodidi, 504 

Unguentum sulphuris, 61 

Unguentum zinci oxidi, 93 

Unguentum zinci stearas, 93 

United States dispensatory, 9 

Unofficial preparations, 9 

Untoward effect, 15 

Urari, 419 

Urea, 464 

Urea and calcium carbamide, 450 

Urea and calcium chloride, 450 

Urethane, 385 

Urinary antiseptics, 464, 84 

Urinary antiseptics containing vola- 
tile oils, 466 

Urogenital tract, drugs acting on the, 
457, 468 

Urotropine, 465, 84 

Urticaria as allergic reaction, 547 

Uses of acetanilid, 390 

Uses of adrenalin, 272, 533 

Uses of adrenal extracts, 533 

Uses of alcohol, 351 

Uses of antipyretics, 390 

Uses of antipyrine, 390 

Use of antiseptics, therapeutic, 80 

Uses of arsenic, 244 

Uses of atropine, 410 

Uses of belladonna, 410 

Uses of bromides, 342 

Uses of calcium, 449 

Uses of camphor, 267 

Uses of chloral, 380 

Uses of chloroform, 370 

Uses of coal tar antipyretics, 390 

Uses of coal tar drugs, 390 

Uses of cocaine, 424 

Uses of cod liver oil, 446 

Uses of corpus luteum, 534 

Uses of digitalis, 259 


2h ‘et ergot, 470 
~ Uses of eserine, 403 
Uses of ether, 366 

Uses of fermented milk, 441 

Uses of glucose, 434 

Uses of hyoscine, 415 

Uses of insulin, 523 

Uses of iodides, 501 

Uses of ipecac, 293 

Uses of mercury preparations, 494 

Uses of morphine, 333 

Uses of nitrites, 281 

Uses of nitrous oxide gas, 375 

Uses of opium, 333 

Uses of ovarian extracts, 534 

Uses of paraldehyde, 384 

Uses of parathyroid extract, 528 

Uses of phenacetine, 390 

Uses of phosphorous, 451 

Uses of physostigmine, 403 . 

Uses of pilocarpine, 400 

Uses of pituitary extracts, 530 

Uses of pituitrin, 474 

Uses of quinine, 486 

Uses of scopolamine, 415 

Uses of sour milk, 441 

Uses of strychnine, 319 

Uses of sulphur dioxide, 62 

Uses of suprarenal extracts, 533 

Uses of thyroid extract, 526 

Uses of thyroxin, 526 

Uses of wines, 355 

US. 39 

Usual strength of commonly used 
solutions for external use, table of, 

jl ® 
Usual strength of commonly used 

solutions for internal use, table of, 

114 
Utensils, disinfectants for, 81 
Uterine depressants, 476, 468 
Uterine muscle depressants, 476, 468 
Uterine muscle stimulants, 468 
Uterine sedatives, 476, 468 
Uterine stimulants, 468 
Uterus, drugs which act on the, 

468 
Uva ursi, 467 
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I Vaccines acne bacillus, 
Vaccine, antirabic, 544 


Vaccine, bacillus coli, 543 
Vaccine, cholera, 543. 
Vaccine, colon bacillus, 543 
Vaccine, gonococcus, 542 
Vaccine for gonorrhea, 542 
Vaccine for hydrophobia, 544 
Vaccine for meningitis, 543 
Vaccine, meningococcus, 543 
Vaccine for pneumonia, 543 2 
Vaccine for rabies, 544 MY Ve 
Vaccine for small pox, 544 ~ PPS 
Vaccine for whooping cough, 543 Be 
4 
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Vaccine, mixed typhoid, 542 

Vaccine, modified pnheumococcus anti- 
gen, 543 

Vaccine, pertussis bacillus, 543 

Vaccine, pneumococcus, 543 

Vaccine, staphylococcus, 542 

Vaccine, streptococcus, 542 

Vaccine, typhoid, 542 

Vaccine virus, 544 

Vaccines, 537 : 

Vaccines, administration of, 538 

Vaccines, attenuated live, 544 

Vaccines, autogenous, 542 

Vaccines, bacterial, 541 


| Vaccines, live, 544 


Vaccines, stock, 542 

Vagotonic nerve endings, effect. of 
depression of, 395 

Vagotonic nerve endings, effect of 
stimulation of, 395 

Vagotonic nervous system, 305 

Vagus center of the medulla, 304 

Vagus center of the medulla, effect of 
depression of the, 312 

Vagus center of the medulla oblon- 
gata, effect of stimulation of, 310 

Valerian, 344 

Validol, 345 

Validol camphorate, 345 

Valyl, 344 

Vapor, administration by, 128 

Vargol, 58 

Vascular depressants, 278 
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Vascular stimulants, 270 

Vaseline, 163 

Vaseline, liquid, 195 

Vaso constrictors, 270 

Vasodilators, 278 

Vasodilators, acting as diuretics, 462, 
278 

Vasomotor center, effect of depression 
of, 312 

Vasomotor center in the medulla, 304 

Vasomotor center of the medulla, 
effect of stimulation of, 310 

Vegetable acids, 172, 168 

Vegetable allergens, 548 

Vegetable allergic proteins, 548 

Vegetable astringents, 96, 86 

Vegetable cathartic pill, 214 

Vegetable diuretics (irritant diu- 
retics), 460 

Vegetable protein extracts, 548 

Vegetable purgatives, 201, 195 

Vegetable substances containing gal- 
lic acid, 99 

Vegetable substances containing tan- 
nic acid, 99 

Vehicle of a prescription, 136 

Ventricular fibrillation, 254 

Veratrine, 278 

Veratrine effect, 278 

Veratrum, 277 

Veratrum poisoning, 278 

Veratrum sabadilla, 278 

Veratrum viride, 278, 277 

Veratrum viride, as diaphoretic, 400 

Vermicides, 219, 26 

Vermifuges, 219, 26 

Veronal, 377, 382, 291 

Veronal, administration of, 383 

Veronal, appearance of patient, 382 

Veronal, elixir of, 383 

Veronal poisoning, antidotes for, 148 

Veronal sodium, 383 

Vescettes, 4, 5 

Vesicants, 158, 26 

Vesicating collodion (cantharides col- 
lodion), 159 

Vesicatories, 26 

Viburnum, 477 

Viburnum prunifolium, 477 


Viburnum prunifolium, fluidextract 
of, 477 

Vinegar, 173, 224, 6 

Vinegars, 8 

Vinum album, 354 

Vinum colchici seminis, 516 

Vinum portense, 355 

Vinum rubrum, 354 

Vinum Xericum, 355 

Viosterol, 447 

Virginia snake root, 187 

Virus, vaccine, 544 

Vitalait culture bacillus acidophilus, 
442 

Vitamin A, 445 

Vitamin A, fat-soluble, 445 

Vitamin A preparations, 446, 447 

Vitamin B, 445 

Vitamin B preparations, 447, 448 

Vitamin B, water-soluble, 445 

Vitamin C, 445 

Vitamin C, water-soluble, 445 

Vitamin D, 445 

Vitamin D, fat-soluble, 445 

Vitamin D preparations, 446, 447 

Vitamins, 445 

Vitamins, fat-soluble, 445 

Vitamins, water-soluble, 445 

Vitavose, 448 

Vitriol, oil of, 171 

Volatile oils, 78, 11, 12, 219 

Volatile oils, urinary antiseptics con- 
taining, 466 

Vomiting center in the medulla ob- 
longata, 304 

Vomiting center of the medulla, effect 
of stimulation of the, 310 

Vomiting, mechanism of, 191 

Von Pirquet test, 543 

Vulneraries, 26 
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Warburg’s tincture, 489 
Warm meat juice, 437 
Warm water, as emetic, 192 
Wash, black, 496 

Washing soda, 179 

Wash, yellow, 496 

Waters, 6, 7 


| Wax. 


surgical, 164 

Wax, white, 163 

Wax, yellow, 163 

Weakened heart action, 253 

Weakened heart action, sudden, 254 

Weak solution from strong solution, 
rule for calculating, 106 

Weight influencing dosage, 103 

Weights, 27 

Weights and measures, 27 

Wet dressing, administration of, 118 

Wheat flour, Borcherdt’s, with dry 
malt soup extract, 436 

Wheat flour with dry malt soup 

_ extract, 436 

Whisky, 353 

Whisky, American, 353 

Whisky, Irish, 353 

Whisky, Scotch, 353 

White agaric, 416 

White corpuscles of blood, function of, 
229 

White corpuscles of blood, phagocytic 
action of, 542 

White mustard, 155 

White mustard powder, 156 

White petrolatum, 163 

White poppy, 326 

White precipitate ointment (am- 
moniated mercury), 496 

White turpentine, 156 

White vaseline, 195 

White wax, 163 

Whole ovary, 534 

Whooping cough vaccine, 543 

Wild cherry, 295, 292 

Wild cherry, syrup of, 295 

Wine, 6 

Wine of antimony, 193 

Wine of coca, 425 

Wine of colchicum, 516 

Wine of ergot, 472 

Wine of ipecac, 192 

Wine of opium, 335 


Wintergreen, 190 


Wines, white, 354 


Wintergreen, oil of, 190, 
Wistar’s cough lozenge, 334 
Witch hazel, 100 aca, 7 
Witch hazel, extract of, 100 ui x : a 
Wolfsbane, 275 tet 
Wood alcohol, 356 i. 
Wood alcohol poisoning, 356 4, 

Wood alcohol poisoning, acute, 356 
Wood alcohol poisoning, chronic, | 
Wood alcohol poisoning, treatment 

of, 356 

Wool fat, 163 
Woorali, 419 
Woorara, 419 
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Xanthopsia, 222 
Xeroform, 61, 83, 95 ae 
Xerophthalmia, vitamin deficiency 
in, 445 
4 


Yeast, 448 

Yellow cinchona bark, 481 

Yellow jasmine, 418 ~ 

Yellow mercuric oxide, ointment of, 
496 

Yellow mercurous iodide, 495 

Yellow mercurous subsulphate, 193 

Yellow root, 475 

Yellow vision, 222 

Yellow wash, 496 

Yellow wax, 163 

Yerba santa, 188 

Yoghurt, 441 

Young’s rule for calculating dosage 
for children, 111 


Z 
Zine, 92 
Zine carbonate, precipitated, 93 
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Zine chloride, 98 

Zine chloride, solution of, 93, 51 

Zine chloride solution, saturation 
point of, 38 

Zinci carbonas precipitatus, 93 

Zinci chloridum, 93 

Zinci oxidum, 93 

Zinci stearas, 93 

Zinci sulphas, 92 

Zine oxide, 93 

Zine oxide ointment, 93 

Zine oxide ointment, 93 

Zine permanganate, 71 

Zine peroxide, 70 

zine poisoning, 92 
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Zinc poisoning, antidote for, 148 

Zine poisoning, chronic, 92 

Zinc, preparations of, 92 

Zine salts, poisoning by, antidote for, 
148 

Zine stearate, 93 

Zinc stearate ointment, 93 

Zinc sulphate, 92, 61, 51, 81 

Zine sulphate, as an emetic, 193, 92 

Zine sulphate solution, saturation 
point of, 38 

Zincum, 92 

Zine, uses of, 92 

Zingiber, 189 

Zoolak, 441 


th A 
aa 


615 DATE DUE /04O@ 
B65m 


Unless this book is returned on or before the last date stamped 
below a fine will be charged. Fairness to other borrowers makes 
enforcement of this rule necessary. 


revs 


CHiN ne 
boar 
ei Neh 


